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1.0 INTRODUCTION

This Analytical Results Report (ARR) for the Upper Animas Mining District Site Reassessment (SR) in
Silverton, San Juan County, Colorado, has been prepared to satisfy the requirements of Technical
Direction Document (TDD) No. 1008-13 issued to URS Operating Services, Inc. (UOS) under the U.S.
Environmental Protection Agency (EPA) Region 8 Superfund Technical Assessment and Response Team
3 (START) Contract No. EP-W-05-050. This report has been prepared in accordance with the EPA

“Guidance for Performing Site Inspections under CERCLA,” Interim Final, September 1992, and the
| “Region 8 Supplement to Guidance for Performing Site Inspections under CERCLA” (EPA 1992, 1993).
Field work at the Upper Animas Mining District site included a site reconnaissance in September 2010
and sampling activities which were conducted between October 25 and November 1, 2010. Site activities
followed the Site Inspection (SI) format and the Generic Quality Assurance Project Plan and the
applicable UOS Technical Standard Operating Procedures (TSOPs) (U 0S 2005a, b).

The field activities conducted by UOS. specifically included the collection of 54 surface water samples, 54
co-located sediment samples, and 14 source soil samples; these sample numbers include three surface
water duplicate samples and three sediment field replicate samples collected as field Quality
Assurance/Quality Control (QA/QC) samples (in addition to the three laboratory matrix spike/matrix
spike duplicate [MS/MSD]) which did not count as additional samples (Table 1). |

The soil and sediment samples were shipped under custody via FedEx to a Contract Laboratory Program
(CLP), Routine Analytical Services (RAS) laboratory, ALS Laboratory Group in Salt Lake City, Utah.
Soil and sediment samples were analyzed fér Target Analyte List (TAL) metals and polychlorinated
“biphenyls (PCBs). Surface water samples were hand-delivered under custody to the EPA Region 8
Environmental Services Assistance Team (ESAT) Laboratory in Golden, Colorado. All surface water
samples and aqueous source samples designated for dissolved TAL metals analysis were filtered in the
field at the time of Sample collection. Aqueous source samples (adit discharges) were also analyzed for

unfiltered total TAL metals (see section 5.2.1 for further detail).

All analytical results were validated. Soil and sediment data was validated by Fred Luck and surface
water and adit discharge samples were validated by Diane Short & Associates. No significant data quality

issues were identified and the validation reports are presented under separate cover in Appendix B.

TDD No. 1008-13
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This ARR is intended to be used in conjunction with the Upper Animas Mining District Field Sampling
Plan (FSP) that was approved by EPA on October 21, 2010, and the Upper Animas Mining District Trip
Report presented in this report under separate cover as Appendix A (UOS 2010, 2011a).

2.0 OBJECTIVES

Previous investigations in the Upper Animas Mining District identified the tailings piles and adit
discharges as sources of contamination, but did not yield conclusive information regarding possible
migration of contaminants into the Groundwater, Surface Water, and the Soil Exposure Pathways. This
SR was performed to determine if any contamination from the identified sources in Upper Cement Creek
drainage in the Upper Animas Mining District area has migrated into the environment where it is
impacting environmental and/or human health targets. The purpose of this SR was to gather information -
for the evaluation of this site with regard to the EPA’s Hazard Ranking System (HRS) criteria (Office of
the Federal Register [OFR] 1990). The specific objectives of this SR were:

¢  Document and evaluate source areas; including waste volumes;

* Docuinent overland flow of water to Cement Creek;

o  Evaluate targets for the groundwater, surface water, soil, and air pathways;

¢  Evaluate non-sampling data documenting past observed releases from site source areas;

»  Collect surface water samples to document a release to Cement Creek and the Animas River;

e  Collect sediment samples to document a release to Cement Creek and the Ahimas River;

*  Document target locations for fisheries and wetlands;

*  Document fisheries use;

e Collect s0il (source) samples to characterize potential contaminants at the site and characterize
the extent of surface soil contamination that may affect overland water flow to Cement Creek;
and

¢ Collect soil samples to characterize potential contaminants at the site and characterize the extent
of surface soil contamination that may affect the nearby residents, Silverton Mountain workers,

all-terrain vehicle (ATV) riders and other recreationalists.

3.0 SITE DESCRIPTION

Cement Creek originates high in the rugged San Juan Mountains of southwestern Colorado near the San
Juan County and Ouray County line on the south slopes of Red Mountain Number 3 and the north slopes

of Storm Peak. Cement Creek begins at an elei'ation of 13,000 feet above mean sea level (MSL) and

TDD No. 1008-13
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flows 7 miles southward to an elevation 0£9,305 feet above MSL at its confluence with the Animas River

at Silverton, Colorado (Figures 1 and 2) (Colorado Department of Public Health and Environment

- [CDPHE] 1998). The name Cement Creek probably refers to the iron rich precipitates (ferricrete) that

coat and cement the stream bed materials (U. S. Geological Survey [USGS] 2007¢). This investigation
focused on the largest sources of unremediated mine waste and mine discharges in Upper Cement Creek
{above Gladstone) including the American Tunnel (Appendix A, photos 27, 28, and 47), Gold King 7
Level Mine (Appendix A, photos 38 and 74), Red and Bonita Mine (Appendix A, photos 35, and 48-51),
Mogul Mine (Appendix A, photos 46, 63, and 68-70), Mogul North Mine (also known as the Mogul
Sublevel 1), and Grand Mogul Mine (Appendix A, photos 58-60 and 63-67) . These mines and discharges
will henceforth be referred to as the “upper Cement Creek mines” or “upper Cement Creck discharges.”
The Queen Anne Mine, the Columbia Mine, and the Adelphin Mine are also potential sources in the area,
but could not be addressed at the time of this investigation because they were inaccessible due to snow
cover (Appendix A, photos 37, 56, and 57). This investigation also addressed potential PCB

contamination in the sources and sediments of Cement Creek and the Animas River.
3.1 SITE HISTORY

The rugged and relatively inaccessible western San Juan Mountains wete first prospected by the

Baker party, which explored the area around Silverton in 1860. After a treaty with the Ute Indians

was revised, mining began in 1874, and George Green brought the first smelter equipment into
the area at Baker’s Park that year (Sﬂverton Magazine 2009). The extension of the railroad from
Silverton up Cement Creek to Gladstone in 1899 encouraged the mining of low grade ores, and
the establishment of a lead-zinc flotation plant in 1917 allowed for the tféatment of the low grade
complex ores found in the area (USGS 1969). The last producing mine in the area was the
Sunnyside Mine, which ceased production in 1991 (USGS 2007¢). The closing of the Sunnyside
mine occurred after Lake Emma drained into the mine and out the American Tunnel into Cement
Creek in 1978. The flood water from the Lake Emma “blow-out” was reported to have flowed
down Cement Creek in a 10-foot wall of water that would have transported a large quantity of
tailings and other mine waste down Cement Creek to the Animas River (The Silverton Railroads

2009).

Over a 100-year period between 1890 and 1991, mining activities in the Upper Ammas River
Basin, including Cement Creek, produced the waste rock and mill tailings sources from which
contamination spread throughout the Surface Water Pathway. Over 18 million tons of ore were

mined from the Upper Animas River Basin area, with more than 95 percent of this being dumped

TDD No. 1008-13
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directly into the Animas River and its tributaries in the form of mill waste. Older waste rock piles
and stope fillings were reworked and sent to mills as technology allowed lower grade ores to be
economically processed. A great deal of abandoned waste was also milled during World War 11
when many older mining and milling structures were cannibalized for scrap metal. The history of
mining and milling in the Cement Creek area can be divided into four eras, each of which

produced different types and volumes of mine wastes,

» Phase ] The Smelting Era (1871-1889). Mines were usually small, mining was done
by hand, milling was rarely done, and small amounts of often highly
mineralized rock were left in surface dumps. Zinc minerals were
preferentially removed from the ore and left in mine dumps because zinc
created problems during the smelting process. Total production of the entire
Upper Aﬁimas River area during this era is estimated to be 93,527 short tons.
Very little mine or mill tailings were directly discharged into the area streams
(USGS 2007c). '

e Phase2  The Gravity Milling Era (1890-1913). Federal government support coupled
with the introduction of higher capacity mming and milling techniques
encouraged the mining of lower grade ores. Milling became the predominant
ore processing method as ore values dropped and tonnage increased. Large
volumes of mine and milling wastes were discharged directly into streams.
Gravity mills recovered as much as 80 percent of the metals; however, zinc,
iron pyrite, and some copper compounds were not recoverable, and when
discharged into the streams, were easily spread downstream throughout the
environment. Between 1890 and 1913 the total production of the entire
Upper Animas River area was estimated at 4.3 million short tons (USGS

2007c). Approximately 95 percent of the waste generated during this era was
discharged directly into the area streams (USGS 2007c).

e Phase3  The Early Flotation Era (1914-1935). The increased demand for metals

' caused by World War 1 further accelerated the trend to larger scale mining
and milling in the area. Ball mill grinding and froth flotation for
concentrating ores were introduced, and again most miil tailings were
dumped directly into area streams. During this era total production of the

entire Upper Animas River area was estimated at 4.2 million short tons, of

TDD No. 1008-13 .
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which onty 36,232 short tons were shipped out of the area to be smelted
(USGS 2007c).

e Phase4 The Modem Flotation Era (1936-1991). Mining almost came to a halt during
the Great Depression, but mining activity resumed during World War II
when many mines and mills were reopened with substantial support from the
federal government. In addition to the newly mined material, waste rock
from abandoned mines, in both the waste dumps and the old underground
stope fills, was reclaimed and processed. Mining and milling processes
improved in detail, but still used familiar technology. The major change was
the impoundment of mill tailings that began as a result of a 193.5 Colorado
Supreme Court ruling that required operations to contain mill tailings. Some
early- attempts to contain mill tailings were not completely successfuf and
resulted in catastrophic releases of mill tailings to area streams. Mining and
milling in the Upper Animas River area had substantially decreased by 1953,
and all mining and milling activity ceased in 1991. During this era total
production of the entire Upper Animas River area was estimated at 9.5
million short tons. All mill tailings were impounded in settling ponds except
for an estimated 200,000 short tons of mill tailings that were released into the
Animas River area streams. Ore shipments to smelters totaled only 8,148
tons out of the 9.5 million short tons of production during this final era

(USGS 2007c).

Reclamation activities have been ongoing in the Cement Creek basin since 1991 when tailings
were removed from the Lead Carbonate Mill site. Reclamation work has also been conducted in
Gladstone at the American Tunnel waste dump and portal, Herbert Placer settling ponds, and the
Gold King 7 Level Mine. Downstream of Gladstone on Prospect Gulch, several mine sites have
been remediated, including the Galena Queen Mine, Hercules Mine, Henrietia Mine, and most
recently at the Joe | and John Mine and the Lark Mine in 2006 and 2007 (Animas River
Stakeholders Group [ARSG] 2007). No new reclamation activities were initiated in 2008 or 2009,
but in 2010 the EPA initiated a removal assessment at the Red and Bonita Mine. EPA and the
Bureau of Land Management (BLM)/U.S. Department of Agriculture (USDA)-Forest Service are
also investigating the viability of removal assessments at the Grand Mogul Mine, which consists

of both privately and federally-managed parcels.

TDD No. 1008-13
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32 SITE CHARACTERISTICS

TDD Ne. 1008-13

3.2.1 Physical Geography

The Cement Creek dramage of the Upper Animas Mining District site is located north of
the Town of Silverton, Colorado and is Jocated on a combination of public and private

property. The site is located in tountainous terrain and the elevation of the Cement

Creek drainage ranges from 9,305 to 13,000 feet above MSL (USGS 1955).

3.2.2 Geology

The Cement Creek basin is located in the volcanic terrain of the San Juan Mountains. The

area was a late Oligocene volcanic center where the eraption of many cubic miles of lava

and volcanic tuffs covered the area to a depth of more than a mile (USGS 1969). The

forrnation of the 10-mile diameter Silverton caldera produced faults that are generally
concentric circular features. The caldera collapse was followed by multiple episodes of
hydrothermal activity that produced widespread alteration and mineralization of the rocks
{(USGS 2007a). Cement Creek flows through the middle of the old Silverton caldera
(EPA 1999). '

The predominant rock type found in the Cement Creek Basin is the Oligocene Age
Silverton Volcanics. The Silverton Volcanics are lava flows of intermediate to silicic
composition and related volcaniclastic sediments that accumulated to a thickness of

approximately 1,000 feet around older volcanoes prior to the subsidence of the Silverton

© Caldera (USGS 2002).

The regioﬁal propylitization of the rocks in the area prior to the collapse of the calderas
created an altered regional rock type that contains significant amounts of calcite (CaCOs),
epidote (Ca,Fe(Al,O) (OH) (Siz0;) (8i0,)), and chiorite ((MgFeAl)s(SiA1),04(OH)s), all
of which contribute to the intrinsic acid-neutralizing capacity of the major regional rock
type. Three major areas of post-caldera collapse mimeralization and alteration have been
identified in the Cement Creek drainage. The Chio Peak-Anvil Mountain (OPAM) area
on the west side of the lower Cement Creek drainage and the Red Mountains area on the
northwest side of the upper Cement Creek drainage are both sites of 23-million-year-old
acid-sulfate mineralization. The Eureka Graben area on the upper northeast side of the

Cement Creek drainage is the site of 10- to 18-million-year-old emplacement of

TASTART3\Upper Animas Reassessment\Deliverables\ARR\Final ARRVARR Text.docx
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northeast-trending polymetallic veins of silver, lead, zinc, copper, and often gold that

formed as fracture or fissure filling material (USGS 2007d).

The Red Mountain and OPAM acid-sulfate hydrothermal systems cover 22 square
kilometers and 21 square kilometers, respectively, along the margin of the collapsed
Silverton Caldera on the west and northwest side of the Cement Creek Drainage (Figure
2). Most of the mineralization and mining activity in these two areas has occurred in the
Red Mountain area with mines and adits related to the Red Mountain acid-sulfate system
found in Prospect, Dry, Georgia, and Corkscrew Guilches, all tributaries of Cement
Creck. The cres from these mines commonly contain enargite (CusAsS*), galena (PbS),
chalcocite (Cup8), tetrahedrite ({Cu,Fe);,(Sb,As),S,3), stromeryite (AgCuS), bornite
(CusFeSy), chalcopyrite (Cul'eS;), and pyrite (FeS,) along with elemental arsenic (As),
copper (Cu), lead (Pb), and iron (F e) (USGS 20074). . '

Mineralization in the veins of the Eurcka Graben area that is drained by upper Cement
Creek include massive pyrite and milky quartz (FeS;—Si0,), chalcopyrite (CuFeS,),
galena (Pb8), sphalerite (ZnS), fluorite (CaF), and elemental gold (Au) and silver (Ag)
(USGS 20074).

The San Juan Mountains were nearly covered by alpine glaciers during the latest
Pleistocene Pinedale glaciation. The thickness of glacial ice is estimated to have ranged
from approximately 1,400 feet thick at Gladstone to 1,700 feet thick at Silverton. The
Pinedale glaciation ended approximately 12,000 years ago and, except for the glacial tilt
deposits, all surface sediments along Cement Creek were likely deposited after that time
(USGS 2007e). Recent human activities have had relatively little influence on the overall
shape and physical processes of Cement Creek (USGS 2007e).

3.23 Hydrogeology

Approximately 6,000 ‘years ago, Cement Creek cut into the creek bed sediments by as
much as 16 feet, causing a.drop in the valley bottom shallow water table aquifer.
Beginning about A.D. 400, Cement Creek aggraded the stream bed by as much as 10 feet,
then between A.D. 1300 and A.D. 1700, Cement Creek cut back to the previcus level

established approximately 6,000 years ago. These changes in the shallow water table

TDD No. 1008-13
TASTARTIUpper Animas Reassessment\Deliverables\ARR\Final ARR\ARR Text.docx




- 000014

SURS Operating Services, Inc. Upper Animas Mining District - ARR
START 3, EPA Region 8 Revision: 0
Contract No. EP-W-05-050 : Date: 08/2011

Page 8 of 72

3.3
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elevations in the valley caused mineralization and cementation of the sediments in the

stream course (USGS 2007e).

Groundwater in the Cement Creek area is found in cracks and fissures in the near surface

of the igneous rocks that comprise the majority of the area (USGS 2007¢).

3.2.4 Hydrology

The dramage area of Cement Creek is 20.1 square miles (USGS 2007b). Cement Creek
flows through the middle of the old caldera, with the period of high flow being May,
June, and July in response to snowmelt in the San Juan Mountains, and the periods of low
flow occurring in later winter and late summer (EPA 1999). The average flow measured
by the USGS on Cement Creek at Silverton before the confluence with the Animas River
at station number (9358550 (also known as CC48) between 1992 and 2008 (excluding
1994) was 38.3 cubic feet per second (cfs). The highest average flow on Cement Creek
was 56.3 cfs during 1995 and the lowest was 17 cfs during the drought of 2002 (USGS
2009). The drainage area of the Antmas River is 146 square miles (USGS 2007b). The
average flow measured by the USGS on the Animas River below Silverton at station
number 09359020 (also known as A72) between 1992 and 2008 was 281 cfs (USGS
2009).

3.2.5 Meteorology

The Upper Animas River Basin and Cement Creek are located in an alpine climate zone.
The average annual precipitation in the area is about 40 inches (National Oceanic and
Atmospheric Administration [NOAA] 1973). Winter snowfall is heavy, and severe rain
storms occur in the summer (USGS 1969). The average total precipitation for Silverton,
Colorado as totaled from the Western Regional Climate Center database is 24.50 inches.

The 2-year, 24-hour rainfail event for this area is 2 inches (NOAA 1973).
PREVIOUS INVESTIGATIONS

March 1995 Reconnaissance Feasibility Investigation Report of the Upper
Animas River Basin. Colorado Division of Minerals and Geology. J.

Herron, B. Stover, P. Krabacher, and D. Bucknam.

TASTARTIWUpper Animas Reassessment\Deliverables\ARR\Final ARRVARR Text.docx



5URS Operating Services, Inc.
START 3, EPA Region 8
Contract No. EP-W-05-050

TDD No. 1008-13

October 1995

February 1997

July 1997 .

April 1998

September 1998

March 1999

- 0006015

Upper Animas Mining District — ARR
Revision: 0

Date: 082011

Page 9 0f 72

Animas Discovery Report — Upper Animas River Basin. CDPHE —
Hazardous Materials and Waste Management Division. Camille
Farrell.

Water Quality and Sources of Metal Loading to the Upper Animas
River Basin. CDPHE - Water Quality Control Di{rision. J. Robert
Owen. ‘

Sampling and Analysis Plan for a Site Inspection of the Upper

 Animas Watershed, Silverton Mining District, San Juan County,

Colorado. CDPHE — Hazardous Materials and Waste Management
Division. Camille Farrell.

Analytical Results Report, Cement Creek Watershed, San Juan
County, Colorado. COPHE Hazardous Materials and Waste
Management Division. Camille Farrell. Five ground water, 6 surface
water, 53 sediment, and 15 source samples collected in 1996. Data
validation reports are not available. These data are not usable for a
HRS evaluation of the site because sample locations are not
documented and data validation cannot be documented.

Cement Creek Reclamation Feasibility Report, Upper Animas River
Basin. Colorado Division of Minerals and Geology. Jim Herron,
Bruce Stover, and Paul Krabacher. Forty waste rock locations and
four soil locations in the Cement Creek drainage were sampled by
collecting a liquid extract of the rock or soil material from 10 to 20
aliquots at each location. These data are not usable for a HRS
evaluation of the site because the analytical results are for extracts
from composite samples. .

Site Inspection Analytical Results Report for the Upper Animas
Watershed, San Juan County, Colorado. CDPHE — Hazardous
Materials and Waste Management Division. Camille Farrell.
Samples of mine waste rock, seeps, sﬁrfacc water, and sediment
collected in 1997. Exact locations of sarmples were not documented.
Photographs of sample locations are available. Data validation

reports are not available. These data are not usable for an HRS
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evaluation of the site because sample locations are not documented
and data validation cannot be documented.

Routine Water Quality Sampling, EPA Region 8 Laboratory. On a
monthly basis from May 2009 until the present, EPA personnel have
conducted sampling activities at select locations in the Animas
River, Cement Creek, and Cement Creek tributaries. At each location
EPA personnel collected field data and samples for cations, anions,
acidity, total dissolved solids (TDS), total suspended solids (TSS),
and total and dissolved metals. Data has been published into a
SCRIBE database and in summary spreadsheets made available to
the ARSG.

Data Gap Analysis Report for Targeted National Priority Listing
Viability. Upper Animas Mining District. URS Operating Services.
Evaluation of the Cement Creek drainage using criteria of the Hazard

Ranking System.

4.0 DATA QUALITY OBJECTIVES FOR SAMPLING

The EPA Data Quality Objectives (DQO) Process is a seven-step systematic planning approach to

develop acceptance or performance criteria for EPA-funded projects. The seven steps of the DQO process

arc:

Step 1 The Problem Statement;

Step 2 Identifying the Decision;

Step 3 Identifying the Decision Inputs;

Step 4 Defining the Study Boundaries;

Step 5 Developing a Decision Rule;

Step 6 Defining Tolerance Limits on Decision Errors; and

Step 7 Optimizing the Sample Design.

These DQOs were developed by UOS based on information provided by the TDD and the EPA
“Guidance for the Data Quality Objectives Process” (EPA 2000). The Upper Animas Mining District Site

Reassessment Project Data Quality Objectives are presented under separate cover in this report in

Appendix D.
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Based upon the risks associated with the hazardous substances, the project team identified surface water
pathway as the primary pathway of concem and soil exposure pathway as the pathways of secondary
potential concern at the Upper Animas Mining District site during the September 2010 reconnaissance

and the October and November 2010 sampling activities.

5.0 FIELD PROCEDURES

5.1 SAMPLE LOCATIONS

This SR involved the collection of 116 field samples and 6 field QC/QA samples (Figures 3, 4,
and 5). These samples included 46 surface water samples, 46 sediment samples, 14 source soil
- samples, 5 adit water (aqueous source) samples, and 5 adit sediment samples. Additional QA/QC

samples included three duplicate surface water samples and three duplicate sediment samples.

5.1.1 Sample Identification

Sample identification followed the following format:
¢ UA (Matrix ID)} (Sample Location)
UA stands for Upper Antmas Mining District Site. Matrices were identified as follows:

o  SE =sediment
*  SW = surface water
» S0 =soil (waste pile/ source samples)

¢ AD = adit discharge

Sample locations were then numbered sequentially. Detailed information about the

sample nomenclature is in the approved FSP (UOS 2010).

I3

5.1.2 Surface Water Samples

Forty-two surface water samples plus three surface water duplicate samples were
collected. Surface water samples were collected at points on the Animas River, Cement

Creek, and Cement Creek tributaries. Figure 4 shows surface water sample locations.

TDD No. 1008-13
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51.3 Sediment Samples

Forty-two sediment samples plus three sediment duplicate samples were collected.
Sediment samples were co-located with surface water samples, which were collected at
points on the Animas River, Cement Creek, and Cement Creek tributaries. Figure 4
shows the co—located surface water sample locations. Sediment sample location
UASE010 was duplicated and named UASE060 because START was concemed there
was not enough sample volume. Sample volume was determined to be appropriate by the

laboratory, so sample UASEQ60 was not used in the data evaluation.

5.1.4 Source Samples

-Soil Source Samples

Fourteen of 25 planned source soil samples were collected. Samples UASOO01 and
UASOO02 were collected in the vicinity of the American Tunnel. Samples UASO03,
UASO04, and UASOO05 were collected at the Red and Bonita Mine waste piles. Sample
UASO06 was collected at the Mogul North Mine waste pile. Samples UASO07 and
UASO08 were collected at the Grand Mogul Stope waste piles. Samples UASOO09,
UASO10, aﬁd UASO11 were collected at the Grand Mogul Mine waste piles. Samples
UASO12, UASO13, and UASO14 were collected at the Mogul Mine waste piles. Figure
3 shows the source soil sample locations. Samples were not collected from the Gold King

7 Level waste pile due to lack of landowner access.

Agueous Source Sampies

Five aqueous source sampies were collected as part of this investigation. Aqueous source
samples were collected at adit discharge points at the Grand Mogul Mine, Mogul Mine,
Red and Bonita Mine, Gold King 7 Level Mine, and the American Tunnel. Figure 3

shows agueous source sample locations.

Adit Sediment Source Samples .

Five adit sediment source samples were collected as part of this investigation, Adit

sediment source samples were collected at adit discharge points at the Grand Mogul
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Mine, Mogul Mine, Red and Bonita Mine, Gold King 7 Level Mine, and the American

Tunnel. Figure 3 shows adit sediment sample locations.

SAMPLING METHODS

5.2.1 Surface Water Sampling

Surface water sampling was conducted according to UOS TSOP 4.18, “Surface Water
Sampling.” START personnel measured field parameters, including pH, temperature, and
electrical conductivity of each sample, as described in TSOP 4.14, “Water Sample Field
Measurements” (UOS 2005b). Field instrumentation was calibrated daily and all
calibration and field data were recorded in the field logbook. All surface water samples
were collected for dissolved metals because dissolved metals better reflect the impact on
sensitive environments, All source and surface water samples designated as dissolved
metals were filtered in the field by using a peﬁstaltic pump to draw the water directly
through a 0.45 micrometer (pm) filter with disposable dedicated Tygon tubing into the
sample bottle {Appendix A, photos 22, 25, 3%, 45, and 62). Surféce water samples
designated for total metals analysis were collected directly from the source into the
sample bottle. All aqueous metals.analysis samples were preserved with nitric acid to a
pH <2 and stored on ice immediately after collection. Sampling was conducted from the
farthest downstream location to the farthest upstream location to minimize the potential
for cross-contamination. All surface water sample locations were photographed and
documented‘in the project logbook during sampling activities (Appendices A and C)
(UOS 2010).

During surface water sampling, START personnel had planned to assess wetlands to
determine if they meet the 40 CFR 230.3 Definition of a Wetland, but the snow cover on
the ground was too extensive to observe wetlands (Appendix A, photos 41-44) (OFR
2003).

5.2.2 Sediment Sampling

Sediment samples from both streams and adits were collected for total metals and PCB
analysis. Sediment sampling was conducted according to UOS TSOP 4.17, “Sediment

Sampling” (UOS 2005b). Sediment sampling locations correspond to surface water

.sampling locations (Figures 4 and 5) (Table 1), START personnel collected sediment
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samples in conjunction with surface water sampling, and collected the sediment sample
after the surface water sampie had been collected, proceeding from the most downstream
location to the most upstream location. START personnel collected sediment samples
using a disposable plastic scoop and a sample jar. Samples for total metals were placed m .
8-ounce polypropylene jars, and samples for PCB analysis were placed in §-ounce amber
glass jars. Sediment samples were stored on ice. All sediment sample locations were
photographed and documented during sample activities (UOS 2010). At locations
UASE012, UASE(30, and UASEOSQ there was not enough sediment to collect samples

for PCBs, so only metal samples were collected.

5.2.3 Source Soil Sampling

All 14 of the soil samples collected during the SR were source samples and were
collected in accordance with procedures described in UOS TSOP 4.16, “Surface and
Shallow Depth Socil Sampling” (UOS 2005b). START personnel dug below snow in
several locations on each pile and preformed XRF analysis of the driest soil in the hole.
In-situ XRF analysis showed waste piles were homogeneous, so START personnel
collected one grab sample from each distinct area of a waste area; for example, one
sample per pile, or one sample on each side of large piles. START personnel used
disposable plastic scoops for source sample collection. All source samples were collected
as biased grab samples from the 6- to 12-inch depth interval, where possible. The 6- to
12-inch depth interval was chosen because it is below the oxidized layer, but near the
surface where exposure to water flow occurs. In the locations in the vicinity of the
American Tunnel (UASOO0! and UASQ02), the ground was too hard to get to the 6-inch
depth, and the samples were dug to a depth immediately below the oxidized layer of
source material, approximately 2 inches. A pick axe was used to reach the depth needed
for the sample and was decontamimated between samples. Sample descriptions were
logged in the field logbook. Global Positioning System (GPS) data were collected for

each sampie location.

5.2.4 Adit Water Sampling

Adit water sampling was conducted according to UOS TSOP 4.18, “Surface Water
Sampling.” START personnel measured field parameters, including pH, temperature, and

electrical conductivity of each sample, as described in TSOP 4.14, “Water Sample Field
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6.0

Measurements” (UOS 2005b). Field instrumentation was calibrated daily, and all
calibration and field data were recorded in the field logbook. All adit water samples were
collected for total and dissolved TAL metals. Dissolved metal water samples were drawn
through a 0.45 um filter usimg a peristaltic pump with disposable dedicated Tygon tubing
{(Appendix A, photos 22, 25, 39, 45, and 62). Total metal samples were collected by
immersing the sample bottles directly in the sample media. The water samples were
preserved with nitric acid to a pH <2 and stored on ice. All adit water sample locations

were photographed and documented in the project logbook during sampling activities.
53 ANALYTICAL PARAMETERS

Surface water samples were filtered in the field and delivered for dissolved TAL metals analysis
to the EPA Region 8 ESAT Laboratory in Golden, Colorado. Adit water samples were analyzed
for both total and dissolved TAL metals by EPA Region 8 ESAT Laboratory in Golden,
Colorado. Adit water samples for dissolved metals analysis were also filtered in the field. The

standard CLP low concentration water (method SOMO01.2) contract quantitation limits are 1 pg/L

.. for lead, 5 pg/L for manganese, 5 ug/L for copper, 1 pg/L for cadmium, and 10 pg/L. for zinc

(EPA 2010).

The sediment and source soil samples were analyzed through the CLP for TAL total metals and

- PCBs. The standard CLP (method SOMO01.2) contract quantitation limits are 1 milligram per

kilogram (mg/kg) for arsenic, 0.5 mg/kg for cadmium, 1 mgkg for lead, 1.5 mg/kg for
manganese, 1 mg/kg for silver, and 6 mg/kg for zinc which are all well below applicable

benchmarks for comparison (EPA 2010).

ANALYTICAL RESULTS

- The sample data collected during this SR were reviewed using the HRS guidelimes for analytical

interpretation (OFR 1990). The analytical data is listed in Tables 2 through 8. Elevated concentrations of

contaminants reported as three times or more above background contaminant values are noted i the

analytical results tables and are determined by sample concentrations based on the following:

¢  Ifthe background analyte concentration is greater than its Sample Quantitation Limit (SQL),

and if the release sample analyte concentration is greater than its SQL, 3 times greater than the
background, and 5 times greater than the blank concentration.

TDD No. 1008-13
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e  Ifthe background analyte concentration is not greater than its SQL and if the release sample
analyte concentration is greater than its SQL, greater than the background Contract Required
Detection Limit (CRDL), and 5 times greater than the blank analyte concentration.

Results which exceed background by three times and are in excess of a benchmark are indicated by a
closed star (J). Results which exceed background by three times but are not in excess of a benchmark

are indicated by an open star (¥¢). Sample quantitation lmits are included in Appendix B.

All of the CLP RAS and Region ESAT laboratory data have been validated. The data validation reports
are presented in Appendix B. CLP Form I documents are also presented in Appendix B with the

validation reports.

Previous investigations in the Upper Animas Mining District identified the tailings piles and adit
discharges from the five main waste areas as sources of contamination, but did not vield conclusive
information regarding possible migration of contaminants into the Groundwater Pathway, Surface Water
Pathway, and the Soil Exposure Pathway. This SR was performed to determine if any contamination from
the Upper Animas Mining District site has migrated into the environment where it is impacting potential
environmental and/or human health targets. Contaminants are present at the Upper Cement Creek source
areas at levels equal to or greater than SCDM Reference Dose Screening Concentrations (RDSC), Cancer

Risk Screening Concentrations (CRSC) or MCLs (EPA 2004). Analytical results for surface water were

i compared to environmental benchmarks. Analytical results for sediment were compared to background
. sediment results only because no benchmarks have been established for sediment. Analytical results for

soil were compared to SCDM RDSC and CRSC values.

Data gathered as part of this SR concludes that the Surface Water Pathway is affected by metals in

sources i the Upper Cement Creek mines in the Upper Animas Mining District site.
6.1 SOURCE SOIL/MINE WASTE RESULTS

The source soil samples contained all of the TAL metals in varying amounts. Aluminum
concentration ranged from 665 mg/kg at Grand Mogul Mine to 19,500 mg/kg at Mogul Mine,
Antimony concentrations ranged from non-detect in the area of the American Tunnel to 13.5
mg/kg at Mogul North Mine. Arsenic concentrations ranged from 9.1 mg/kg at Red and Bonita to
96.8 mg/kg at Grand Mogul. Cadmium concentrations ranged from non-detect at multiple
locations to 35.4 mg/kg at Red and Bonita. Copper concentrations ranged from 33.1 mg/kg at
Grand Mogul Mine to 4,600 mg/kg at Grand Mogul Mine. Lead concentrations ranged from 241

TDD No. 1008-13
TASTART\Upper Animas Reassessment\Deliverables\ARR\Final ARRMVARR Text.docx



. 0000823

5URS Operating Services, Inc. Upper Animas Mining District— ARR
START 3, EPA Regicn 8 Revision: 0
Contract No. EP-W-05-050 + Date: 0822011

Page 17 0f 72

mg/kg at the American Tumnnel to 15,500 mg/kg at Grand Mogul Mine. Magnesium
concentrations ranged from non-detect at multiple locations t6 12,700 mg/kg at Grand Mogul
Mine. Manganese concentrations ranged from 122 mg/kg at Grand Mogul Mine to 5,570 mg/kg at
Mogul Mine. Nickel concentrations ranged from non-detect at multiple: locations to 9.5 mg/kg at
Mogul Mine. Silver concentrations ranged from 1.3 mg/kg at the American Tunnel to 113 mg/kg
at Grand Mogul Mine. Zinc concentrations ranged from 102 mg/kg at the American Tunnel to
11,300 mg/kg at Red and Bonita Mine. See Table 4 for source sample results and Figure 3 for soil

sample locations and results.

Source soil samples were also submitted for PCB analysis. The only detection for PCBs was in
UASOO010 collected at Grand Mogul Mine. Arochlor 1248 was detected in UASOQO10Q at a
concentration of 12 pg/kg.

6.2 AQUEOUS SOURCE RESULTS

Adit/aqueous source water samples contained varying amounts of TAL total (except for sample

UASW059 which was analyzed for dissolved metals only) and dissolved metals. Antimony,

- arsenic, selenium, silver, thallium, and. vanadium were non-detect for all total and dissolved

“samples, Observed total cadmium concentrations ranged from 1.97 pg/L at the American Tunnel

portal to 55.ug/L at the Mogul Mine adit. Total copper concentrations ranged from non-detect at

- the American Tunnel portal and the Red and Bonita portal to 4,030 pg/L at the Gold King 7 Level

adit. Total lead concentrations ranged from 3.7 pg/L at the American Tunnel to 271 pg/L at the

Mogul Mine adit. Total manganese concentrations ranged from 28,000 pg/L at the Gold King 7

Level to 44,000 pg/l. at the American Tunnel portal. Total zimc concentrations ranged from
15,500 pg/L at Red and Bonita Mine to 31,300 pg/L at Mogul Mine,

Observed dissolved cadmium concentrations ranged from 2.02 pg/L. at the American Tunnel
portal to 105 pg/L at the Grand Mogul Mine. Dissolved copper concentrations ranged from non-
detect at the American Tunnel portal and the Red and Bonita portal to 4,690 pg/L at the Grand
Mogul Mine. Dissclved lead concentrations ranged from 1.12 ug/L. at the American Tunnel to
255 pg/L at the Mogul Mine adit. Dissolved manganese concentrations ranged from 27,800 pg/L
at the Gold King 7 Level to 41,700 pg/L at the American Tunnel portal, Total zinc concentrations
ranged from 15,400 pg/L at ‘Red and Bonita Mine to 32,700 pg/L at Mogul Mine. See Table 2 for

adit water sample resuits. :
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6.3 ADIT SEDIMENT SOURCE RESULTS

Adit/source sediment samples contained varying amounts of total metals. Beryllium and cadmium
were non-detect for all samples. Observed antimony concentrations ranged from non-detect at
multiple locations to 23.2 mg/kg at the Grand Mogul Mine. Observed arsenic concentrations
ranged from 19.1 mg/kg at the American Tunnel portal to 969 mng/kg at the Grand Mogul Mine.
Observed chromium concentrations ranged from non-detect at multiple locations to 7.4 mg/kg at
the Red and Bonita Mine adit. Copper concentrations ranged from 11 mg/kg at the Gold King 7
Level to 369 mg/kg at the Red and Bonita Mine adit. Lead concentrations ranged from 59.4
mg/kg at the Red and Bonita Mine adit to 1,740 mg/kg at the Gold King 7 Level adit. Manganese
concentrations ranged from 107 mg/kg at the Gold King 7 Level to 2,110 at the Mogul Mine adit.
Zinc concentrations ranged from 63.3 mg/kg at Red and Bonita to 524 mg/kg at Grand Mogul

Mine. See Table 3 for adit/source sediment sample results.

6.4 SELECTION OF SURFACE WATER AND SEDIMENT BACKGROUND
VALUES

The Cement Creck Drainage. Basin covers a varied geologic terrain that hosts different
mineralogical assembh'és that were mined at different levels of extraction by different mining
methodologies. Mine wastes were accumulated differently at various parts of the basin and
sources are composed of various mixes of contaminated mine waste and adit discharges. The
selection of just one location as a background was not practical. To determine a representative
background, five locations were chosen as backgrounds for this investigation. The highest
background value of the five selected locations was taken as the investigation background value
for evaluation of the surface water pathway. The analytical results of the five surface water
dissolved metals and the resulting background value are presented in Table 5. The analytical
results of the five sediment sample TAL total metals results and the resulting background

sediment value are presented in Table 7. The five background locations are:

e  Sample location UASWO003 (A68) located on the Animas River immediaiely prior to
the confluence with Cement Creek, selected because the Animas River is the next
drainage east of Cement Creek, originates in the area immediately east of the
headwaters of Cement Creeck and is the location of moderate mineralization and mining

activity;
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e  Sample location UASW005 (CC17), selected as the most upstream sample location on
the South Fork of Cement Creek;

s  Sample location UASW012, selected as the most upstream sample location on the
North Fork of Cement Creek;

¢  Sample location UASW030 {CCO01F), selected as the most upstream location in the
Lower Ross Basin; and

e Sample location USSW045, selected from Minnesota Gulch, a tributary stream from the

" western side of the Cement Creek Basin that is located in mineralized terrain with

minimal mining activity.
6.5 SURFACE WATER RESULTS

The: surface water dissolved metals analytical data is presented in Table 6 in a most upstream to
most downstream sequence. None of the analytical results that were greater than 3 times
background were qualified as I,.J-, or J+; therefore, none of the analytical data was required to be
adjusted per the EPA’s 1996 guidance document “EPA 540-F-94-028-Using Qualified Data to
Document an Observed Release and Observed Contamination.” The surface water dissolved
analytical results reveal that concentrations of seven dissolved metals (aluminum, cadmium,
_copper, iron, lead, nickel, and zinc) are greater than 3 times the background dissolved surface
- water value and greater than an SCDM benchmark. The dissolved aqueous concentrations of
| three additional metals (beryllium, cobalt, and manganese) that do not have an SCDM benchmark

. also occur at concentrations greater than 3 tines background.

Iron and zinc both occur at elevated concentrations (greater than 3 times background and greater
than an SCDM benchmark) in 23 of the dissolved surface water samples throughout the Cement
Creek stream course. Elevated concentrations of aluminum occur at three locations in the upper
half of the Cement Creek drainage. The SCDM ecological toxicity of these three metals is low
{aluminum 100 pg/l, iron 10 pg/l, and zinc 10 pg/M) (EPA 2004).

Nickel with an SCDM ecological toxicity of 100 is found in an elevated concentration at one
location in Cement Creek (UASW 009) just below the confluence with the North Fork of Cement
Creek.

Dissolved copper and lead are both detected in elevated concentrations at four locations in the

middle section of Cement Creek. The SCDM ecological toxicity of copper and lead is 1,000
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(EPA 2004). Cadmium occurs at elevated concentrations at 10 sample locations (Table 6). These
locations bracket a series of small wetlands found in the upper half of the Cement Creek drainage.

The SCDM ecological toxicity of cadmium is 10,000 (EPA 2004).

Beryllinm, cobalt, and manganese are all detected at greater than 3 times background in the
dissolved surface water analyses from Cement Creek, but these three elements do not have an
associated SCDM benchmark (Table 6) (EPA 2004). Manganese was detected at 14 locations

most of which are located in the middle section of Cement Creek (Table 6).

See Table 5 for the background dissolved surface water value determination, Table 6 for the

dissolved surface water sample results, and Figure 4 for sample locations.
6.6 SEDIMENT RESULTS

The sediment analytical results are presented in Table 8 in sample numeric order. The analytical
results were reviewed and the qualified results (“J, J+, and J-) were adjusted using EPA’s 1996
guidance document “EPA 540-F-24-028-Using Qualified Data to Document an Observed
- Release and Observed Contamination.” These adjustments tesult in a conservative evaluation of

the analytical results.

There are no benchmarks for sediments whick prevent any Level 1 designations of the analytical

results.

Iron was found at concentrations greater than 3 times background in the sediment at six locations
(UASE007, UASEQ11, UASEQ014, UASE046, UASE0S8). Silver was found at concentrations
greater than 3 times background in the sediment at one location (UASEQ06).

Sediment samples were also submitted for PBC analysis. No PCBs were detected in sediment

samples above method detection limits.

See Table 7 for the background sediment value determination, Table & for the sediment sample
results, and Figure 4 for the co-located surface water sample locations. Adit sediment samples are

discussed separately under Section 6.3.
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7.0 SOURCES AND WASTE CHARACTERIZATION

This investigation identifies five significant sources in the Upper Cement Creek drainage from which

contamination has migrated to the environment. These sources are:

*  Grand Mogul Mine — three waste rock piles and one aqueous mine discharge;
*  Mogul Mine — one waste rock pile and one aqueous discharge;

¢ Red and Bonita Mine - one wasie rock pile and one aqueous discharge;

s  (Gold King 7 Level Mine — waste rock piles and an aqueous discharge; and

*  American Tunnel — aqueous discharge.

Source sample locations are displayed in Figure 3. All source sample results are also displayed in Tables

2, 3, and 4. Photographs of the sample locations are presented under separate cover in Appendix A. i

The first source area consists of the three waste rock piles and mine discharge at Grand Mogul Mine
{Appendix A, photos 58-60 and 63-67). The waste rock piles near the portal of the mine are uncovered '
and easily accessible via the adjacent county road. The waste rock at Grand Mogul Mine consists of three
waste rock piles The Lower Waste pile is estimated to contain 845 cubic yards, the Stope Complex pile
6,926 cubic yards, and the Eastern Waste pile 18,720 cubic yards (UOS 2011c) for a total of with an
estimated total volume of 26,581 cubic yards. Water that is exposed to the waste piles flows into Cement
Creek. Metals observed in the waste fock samples (JASO009, UASOO010, and UASOO011, Table 4)
include aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, >

magnesium, manganese, nickel, potassium, sclenium, silver, thallivm, sodivm, vanadivm, and zinc.

Grand Mogul mine has a collapsed adit, which has had flow rates recorded between 0.004 cfs in
September 2009 and 0.157 cfs in June 2009 {Appendix A, photos 46, 63, and 68-70) (EPA 2011). Metals

observed in the mine discharge (UASW 059, Table 2} include aluminum, arsenic, beryllium, cadmium,

chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, sodium, and zinc.

The second source area comsists of a single waste rock pile and an adit discharge from Mogul Mine
(Appendix A, photos 46, 63, and 68-70). The waste rock pile 1s uncovered and easily accessible via the
adjacent county road. The waste rock at Mogul Mine consists of one waste rock pile with a volume of

41,374 cubic yards (UOS 2011c). Metals observed in the waste rock samples (UASO012, UASO013, and

UASOO014, Table 4) mclude aluminum, antimony, arsenic, bartum, beryllium, cadmium, chromium,
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cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, silver, thallium, sodium, vanadium,

and zinc.

The adit discharge from Mogul Mine passes through a wetland area, where it enters Cement Creek
{Appendix A, photo 46). Mogul Mine has a flumed adit, which has had flow rates recorded between 0.095
cfs in July 2010 and 0.178 cfs in July 2009 (EPA 2011). Metals observed in the mine discharge
(UAADOQO4, Table 2) include aluminum, arsenic, beryllium, cadmium, cobalt, copper, iron, lead,

magnesium, manganese, molybdenum, nickel, potassium, sodium, and zine.

The third source area consists of two waste rock piles and an adit discharge from the Red and Bonita
Mine (Appendix A, photos 35 and 48-51). The waste rock piles are uncovered and easily accessible via
the adjacent county road. The waste rock at Red and Bonita Mine consists of two waste rock piles; Tier 1
pile at 3,160 cubic yards and Tier 2 pile at 802 cubic yards for a total volume of 3,962 cubic yards (UOS
2011b). The adit discharge from the Red and Bonita Mine flows over waste rock piles, where it is
channeled through an iron bog and into Cement Creek (Appendix A, photo 35). Metals obsefved in the
waste rock samples (UASO003, UASO004, and UASQO005, Table 4) include aluminum, aniimony,
arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel,
potassium, silver, thallium, vanadium, and zinc. Red and Bonita Mine has a collapsed adit, which has had
flow rates recorded between 0.403 cfs in April 2010 and 0.749 cfs in May 2009 (EPA 2011) (Appendix
A, photo 35). Metals observed in the mine waste (UAADO003, Table 4) include aluminum, arsenic,

beryllium, cadmium, cobalt, copper, iron, lead, magnesium, manganese, molybdenum, nickel, potassium,

sodium, and zinc,

The fourth source area consists of the waste rock piles and adit discharge from the Gold King 7 Level
Mine. (Appendix A, photos 38 and 74). The waste rock piles are uncovered and easily accessible via the
adjacent county road. The waste rock piles were not sampled as a part of this investigatioﬂ because the
EPA obtained landowner access to sample only the aqueous adit discharge. The adit discharge from the
Gold King 7 Level Mine is channeled through a culvert system and flows into the North Fork of Cement
Creek. The North Fork of Cement Creek joins with the main stem of Cement Creek downstream of the
Red and Bonita Mine. The Gold King 7 Level mine has a flumed adit, which has had flow rates recorded
between 0.333 cfs in April 2010 and 0.558 cfs in June 2010 (EPA 2011), Metals observed in the mine
discharge (UAADO002, Table 2) collected at the point where water exits the mine tunnel, include

aluminum, arsenic, beryllium, cadmium, cobalt, copper, iron, lead, magnesium, manganese, molybdenum,

nickel, potassium, sodium, and zinc.
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The fifth source arca consists of waste rock and discharge from the American Tunnel (Appendix A,
photos 27, 28, and 47). The American Tunnel discharge consists of a portal which flows through a
channel (including a flume) into Cement Creek, Flows at the American Tunnel have been observed
between 0.178 cfs in February 2010 and 0.318 cfs in May 2009. Therc was also waste rock in the vicinity
of the American Tunnel Portal. The original volume of waste rock is not known, because an unknown

portion of this area was reclaimed.

Between October 25 and November 2, 2010, START collected samples from each of the potential sources
and sent them to a CLP laboratory or the Region 8 ESAT laboratory for metals analysis. The source soil
samples and source aqueous samples contained all of the TAL metals in varying amounts. Metals found
in the sources that potentially may affect targets along the surface water pathway include cadmium, lead,

manganese, and zinc. See the analytical results in Section 6.0 of this report for information regarding each

" metal.

8.0 GROUNDWATER PATHWAY AND TARGETS

A review of the groundwater well records for wells in the Cement Creek drainage maintained by the State

of Colorado Division of Water Resources identified seven domestic or household use wells (Division of

. Water Resources 2009). It is not currently documented if the wells in the Cement Creek drainage are used

for obtaining drinking water,

The Town of Silverton does not utilize groundwater as-a source of municipal water (Town of Silverton

2009).
The groundwater pathway was not included as part of this investigation.
9.0 SURFACE WATERPATHWAY AND TARGETS

The surface water pathway is the pathway most impacted by mining and milling activities in the Cement
Creek drainage. Millions of tons of mine and mil} waste were dumped directly into the area streams as a
normal operating practice between 1890 and 1935 and to a far lesser extent until 1991 (USGS 2007c).
The fine-grained material has had ample opportunity to spread unimpeded downstream and containinate

stream sediment as far as the Animas River.

The sources of impact to surface water in the Cement Creek drainage are adit discharges and water flow

over waste piles. The main inflows contributing to surface water contamination are located at the Grand
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Mogul Mine, Mogul Mine, Red and Bonita Mine, American Tunnel, and Gold King 7 Level Mine. The
probable point of entry (PPE) at each of these locations is the point where surface water flow enters
Cement Creek etther in the form of an adit discharge or surface water flow over mine waste. The PPE that
extends furthest downstream in thé Animas River from the Upper Animas Mihing District site 1s the PPE
from the American Tunnel (Figure 1). '

There is no documentation of surface water intakes for drinking water, agricultural, or industrial use along
Cement Creek or the Animas River within the aggregate 15-mile downstream limit. The first use of
surface water below the confluence of Cement Creek with the Animas River is the Tall Timber Ditch
Altemative Point which is located17 miles downstream of Silverton, Colorado. The ditch has historically
been used for irrigation and is owned by Beggrow Entérprises of Durango, Colorado (Colorado Division
of Water Resources 2009). The Animas River is used for occasional sport recreational use (e.g., rafiing)
within the 15-mile downstream limit, but the relative inaccessibility of the river along much of the stream

course mitigates against active recreational use along the entire stretch (Mild to Wild Rafting 2009).

Town of Silverton does not have a municipal intake on Cement Creek or the Animas River, but obtains its
drinking water supply from Bear and Boulder Creeks. Bear Creek is located in unmineralized terrain of
the Mineral Creek drainage west-southwest of Silverton between Bear and Sultan Mountains outside the
‘area of influence of Cement Creck. Bouldér Creek flows into the Animas River northeast of Silverton
after it passes around the Mayflower Tailings Ponds via a diversion (USGS 1955, Town of Silverton -
2009).

Cement Creek is not a fishery; however, the Animas River below Silverton is stocked and fished
(Colorado Division of Wildlife [CDOW] 2009). Rainbow, brook, and native trout are caught in the
Animas River below Silverton, and anecdotal accounts report that the fish are consumed by humans
{Outdoor World 2009). Elk Park, located approximately 5 miles downstream of Silverton on the Animas
River and accessible only on foot, was specifically identified as a location where fishermen catch and
consume fish (Figure 1) (Outdoor World 2009). Eik Park is also the site of a CDOW electro-fishing study
with data ﬁom 2005 and 2010 where a reduction in fish population was noted between 2005 and 2010
(CDOW 2011).

Approximately 2,500 feet of streamside wetlands are estimated to be found along Cement Creek (U.S.
Department of the Interior, Fish and Wildlife Service [USDOI] 1998a, ¢). Iron bogs are found along the

middle stretch of Cement Creek, Approximately 3 miles of palustrine and riverine streamside wetlands
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are estimated to be found along the 15-mile downstream segment of Cement Creek and the Animas River
below the PPE of the American Tunnel at Cement Creek (USDOI 1998b, d).

A rare form of sphagntim moss {(Sphagnum obtusum) has been identified at the confluence of the North
Fork of Cement Creek with Cement Creek (Michigan Tech University 2011). Other sensitive
environments and other threatened and endangered species present in the .area include the Canada Lynx
(threatened) and the Southwest Willow Flycatcher (endangered), and the Uncompahgre fritillary butterfly
(endangered) (U.S. Department of the Interior, Fish and Wildlife Service (USDOI). 2011).

START collected surface water samples from Cement Creek, adit discharges, and the Animas River in
late October and early November of 2010. Four background samples were collected from locations on
Cement Creek, and one background sample was collected on the Animas River upstream of the
confluence with Cement Creck. Surface water samples indicated that concentrations of aluminum,
beryllium, cadmium, copper, iron, lead, manganese, nickel, and zinc were found at levels at least 3 times
the background level. Cadmium is the most widespread contaminant and is found in several samples that
include an estimated 2,500 feet of streamside wetlands. See the surface water analytical results in Section
6.0, as- well as Table 6 and Figure 4 in this report, for the concentrations of each metal. Sediment samples
indicated that concentrations of antimony, arsenic, iron, and silver were present in a limited number of
samples. The highest concentration of sediment contamination was in Cement Creek at the toe of the

Grand Mogul Mine (UASE(9) (Table 8).

100 SOIL EXPOSURE PATHWAY AND TARGETS

The Cement Creek area within the Upper Animas Mining District has several sources of mine waste, In

October and November 2010, START collected soil salﬁples from waste rock piles in the Upper Animas
Mining District Site. The sources examined as a part of this investigation included soil from the Vicinity
of the American Tunnel, the Red and Bonita Mine, Mogul Mine, Grand Mogul Mine, Mogul North Mine,
and the Grand Mogul Stope. A soil sample could not be collected from the Gold King 7 Level Mine due

to sampling limits in the access agreement with the property owner.

The mine sites have very little vegetation and no containment, and mine tailings and waste rock remam
exposed to the elements. Access to the mine sites is not restricted in any way. The adjacent roads are used
for recreation by ATVs and driven on by hunters and tourists in the area. There are no residents or

workers on the mine sites, and it is unknown if any people reside in the vicinity of the mine sites.
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The lynx, which has been observed in the area, is a federally listed threatened and staie-listed endangered
species, and the Boreal toad is a state-listed endangered species (CDOW 2010). The Boreal toad could
live in wetlands adjacent to the Cement Creek (CDOW 2010).

11.0  AIRPATHWAY AND TARGETS

The air pathway was not evaluated as a part of this site reassessment because of the reportedly very low
population density in the Cement Creek drainage and the fact that the ground surface is snow-covered for

at least 6 months out of the year.
1200 DATA QUALITY ANALYSIS
12.1 DATA QUALITY OBJECTIVES

The EPA DQO- Process is a s_even-step systematic planning approach to develop acceptance or
performance criteria for EPA-funded projects. Based upon the risks associated with the hazardous
- substances, the project team identified surface water and soil exposure as the pathways of
.. potential concern at the site. Surface water and sediment samples were used to determine if there
was a significant release of contaminants in the Surface Water Pathway. Soil samples were

-collected to determine the potential for contamination in Cement Creek by flow over mine waste.

- This SR was prompted by the many concerns surrounding the Upper Animas Mining District site.
The principal goal of this study was to determine if contamination from the Upper Animas
Mining District has migrated into the environment where it is impacting potential environmental

and/or human health targets in the surface water pathway.

The primary study questions for this mvestigation that were answered by the results of this

mvestigation were:

1. Determinmg if waste piles and draining adits contained clevated concentrations of

metals;

2. Determining if surface waters and sediments in Cement Creek and the Animas River

were impacted by sources at the former mine sites;
3. Determining if environmental sample concentrations of metals exceed applicable

benchmarks; and
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4. Determining if elevated concentrations of metals and PCBs identified in the surface

water and sediments are attributable to the sources at the former mine sites.

Fifty-four surface water samples and 54 sediment samples plus 3 duplicate surface water and
sediment samples were collected in October 2010 from the Animas River, Cement Creek, and
their tributaries within the study area to try to attribute contamunation in Cement Creek and the

Animas River to various sources.

Fourteen source soil samples and four aquecus source samples were collected in October 2010

from the potential sources and the mines in the Upper Animas Mining Distriet.

All analytical data have been reviewed and verified to ensure that data is acceptable for the
intended use (Appendix B). The Data Quality Objectives for this project have been met and the

data collected is of sufficient quality to answer the study questions.
12.2 DATA VALIDATION AND INTERPRETATION

All data analyzed by the CLP RAS laboratories were validated by a third party subcontracted
chemist. All data are acceptable for use as qualified in the data validation report. The data

validation report, laboratory forms, and SQL calculations are presented in Appendix B.

There were some qualifications applied to each inorganic data package associated with this
sampling event. The ESAT Inductively coupled plasma mass spectroscopy ICMPS data package
DG-216 had a “U” qualifier applied to all silver and molybdenum results because silver and
‘molybdenum were detected in the prep blanks. A “J+” qualifier was added to all beryllium results
because the calibration showed slightly high results for beryllium.

The CLP Inductively Coupled Plasma-Atomic Emission Spectroscopy (ICP-AES) data package
MH35H7 for the sediment samples had a qualifier “U” applied to antimony for 11 samples
because antimony was detected in the blank. A “U” qualifier was applied to beryllium results for
14 samples because beryllium was detected in the blank. A “U” qualifier was applied to cadmium
results for six samples because cadmium was detected in the blank. A “U” qualifier was applied
to chromium results for three samples because chromium was detected in the blank. A “U”
‘qualifier was applied to cobalt results for six samples because cobalt was detected in the blank. A
“U” qualifier was applied to magnesium results for eight samples because magnesium was

detected in the blank. A “U” qualifier was applied to nickel results for six samples because nickel
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was detected in the blank. A “UF” qualifier was applied to selenium results for 18 samples because
selenium was detected in the blank. A “U™ qualifier was applied to silver results for one sample
because silver was detected in the blank. A “J+” qualifier was applied to beryllium results for five
samples because of interference check exceedance and positive interference. The “J-” qualifier

was applied to thallium for negative interference on 10 samples. All samples had a “I” or “UJF”

applied for copper and lead because the original and duplicate were both greater than 5 times the
CRDL, and the Relative Percent Difference (RPD) was greater than 20 percent. All samples had a
“T” or “UJ” applied for antimony and silver because the spike recoveries were outside control
iimits. All samples had a “J+" applied for barium and copper because no post-digest spike was
performed. All samples had a “J+” applied for arsenic because spike recoveries were outside
control limits. All samples had a “J” or “UJ” applied for arsenic, beryllium, cadmium, copper,
nickel, and zinc because the dilutions were greater than 10 percent, and the result was at least 50 ‘ ~

times the MDL.

The CLP ICP-AES data package MH35L0 for the sediment samples had a qualifier “U” applied
to antimony for nine samples because antimony was detected in the blank. A “U” qualifier was
applied 1o beryllium resulis for eight samples because beryllium was detected in the blank, A “U”
qu.aliﬁer was applied to cadmium results for four samples because cadmium was detected in the
blank. A “U” qualifier was appliéd to chromium results for two samples because chromium was
detected in the blank. A “U” qualifier was applied to cobalt results for two samples because
cobalt was detected in the blank. A “U” qualifier was applied to nickel results for one sample
because nickel was detected in the blank. A “U” qualifier was applied to selenium results for 10
samples because selenium was detected in the blank. A “UJ” qualifier was applied to silver results
for two samples because silver was detected in the blank. A “J+” qualifier was applied to
beryllium resulis for two samples because of interference check exceedance and positive i
interference. Thallium was qualified “J+” for interference check exceedance and positive
interference in all samples. A “J+” qualifier was applied to silver results for eight samples
because of interference check exceedance and positive interference. All samples had a “J-* or
“UJ” applied for selenium and thallium because the post-digestion spike recoveries were outside

control limits. All samples had a “J” or “UJ” applied for antimony and silver because the post-

digestion spike recoveries were outside control limits. All samples had a “J+* applied for arsenic

because spike recoveries were outside control limits. All samples had a “J” applied for arsenic,

lead, and zinc because the dilutions were greater than 10 percent.
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The CLP ICP-AES data package MH35ES for the sediment samples had a qualifier “U” applied
to antimony for all samples because antimony was detected in the blank. A “U” qualifier was
applied to beryllium results for 15 samples because beryllium was detected in the blank. A “U”
qualifier was applied to cadmium results for ten samples because cadmium was detected in the
blank. A “U” qualifier was applied to chromium resuits for one sample because chromium was
detected in the blank. A “U” qualifier was applied to magnesium results for one sample because
magnesium was detected in the blank. A “U” qualifier was applied to silver results for two
samples because silver was. detected in the blank. A “U” qualifier was applied to thallium results
for 16 samples because thallium was detected in the blank. A “J+” qualifier was applied to
beryllium results for five samples because of interference check exceedance and positive
interference. A “J+” qualifier was applied to silver results for 18 samples because of interference
 check exceedance and positive interference. A “J+” qualifier was applied to thallium results for
- four samples because of interference check exceedance and positive interference. All samnples had
a “J* or “UJ” applied for barium and zinc because the original and duplicate were both 5 times
the CRDL, and the RPD was greater than 20 percent. All samples had a “T* or “UJ” applied for
cadmium because the original and duplicate were both 5 times the CRDL, the absolute difference
was greater than the CRQL, and post-digestion spike recoveries were outside control limits. All
~samples had a “J” qualifier applied for copper because the post-digestion spike recoveries were
outside control limits. All samples had a “J” qualifier épplied for arsenic, beryllium, cadmium,

cobalt, copper, and zinc because the dilutions were greater than 10 percent.

The CLP ICP-AES data package MI35GS5 for the sediment samples had a qualifier “U” applied
to antimony for 18 samples because antimony was detected in the blank. A “U” qualifier was
applied to beryllium results for 18 samples because beryllium was detected in the blank. A “U”
qualifier was applied to cadmium results for 15 samples because cadmium was detected in the
blank. A “U” qualifier was applied to chromium results for one sample because chrommum was
detected m the blank. A “U” qualifier was applied to cobalt results for five samples because
cobalt was detected in the blank. A “U” qualifier was applied to magnesium results for nine
samples because magnesium was detected in the blank. A “U” qualifier was applied to nickel
resuits for four samples because nickel was detected in the blank. A “U” qualifier was applied to
selenium results for 20 samples because selenium was detected in the blank. A “U” qualifier was.
applied.to silver results for seven samples because silver was detected in the blank. A “U”
qualifier was applied to thallium results for 17 samples because thallium was detected in the

blank. A “J+” qualifier was applied to beryllimm results for tiwo samples because of interference
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13.0

check exceedance and positive interference. A “UJ” qualifier was applied to thallium for all
samples due to a potentially false negative detection in the interference check. All samples had a
“J-" or “UJ” qualifter applied for sclenium and zinc because the post-digestion spike recoveries
were outside control limits. All samples had a “J” or “UJ” qualifier applied for antimony and
silver because the post-digestion spike recoveries were outside control limits. All samples had a
“I” qualifier applied for arsenic, beryllium, cadmium, chromrum, copper, manganese, nickel, and

zinc because the dilutions were greater than 10 percent.

MEASUREMENT QUALITY OBJECTIVES

13.1 FIELD QUALITY CONTROL PROCEDURES

All samples were handled and preserved as described in UOS TSOP 4.2, “Sample Confainers,

Preservation, and Maximum Holding Times.” Calibration of the pH, temperature, and

conductivity meters followed instrument manufacturers’ instruction manuals and UOS TSOP

© 4.14, “Water Sample Field Measurements.” Sample collection progressed from downstream to

upstream to prevent cross-contamination (UOS 2005b),

The following samples were collected to evaluate quality assurance at the site in accordance with

the “Guidance for Performing Sife [nspections under CERCLA,” Interim Final September 1992,

the “Region 8 Supplement to Guidance for Performing Site Inspections under CERCLA,,” and the
UOS Generic QAPP (EPA 1992, 1993; UOS 2005a):

e Three double volume sediment samples and three double volume surface water samples
were used for a MS/MSD. (The double volume samples were not labeled as separate
samples.) The percent recoveries and relative differences were within QC limits except
for analytes nc_)ted in Section 12.2,

e  Three field surface water duplicates were collected; the duplicate sample was blind to
the lab. The percent difference for the water samples was 4.3 percent.

»  Three field sediment duplicates were collected; the duplicate sample was blind to the

lab. The percent difference for the water samples was 22.5 percent.

The UOS Generic QAPP serves as the primary guide for the integration of QA/QC procedures for
" the START contract (UOS 2005a).
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13.2 DATA QUALITY INDICATORS

Quality attributes are qualitative and quantitative characteristics of the collected data. The
principle quality attributes to environmental studies are precision, bias, representativeness,
comparability, completeness, and -sensitivity. Data quality indicators (DQIs) are specific
indicators of quality atiributes. The following DQIs were considered during the review of field

collection techniques and field QA/QC results, as well as laboratory QA/QC.
13.2.1 Bias

Bias is systematic or persistent distortion of a measurement process that causes errors in
one direction. The extent of bias can be determined by an evaluation of laboratory initial
calibration/continuing calibration verification, laboratory control spike/laboratory control,
interference checks, spike duplicates, blank spike, MS/MSD, method blank, and trip’
blank.

A review of the ESAT forms for water samples analyzed for metals detected a high bias
in the data set DG-216 for beryllium. There was a positive interference for these metals in

the interference check samples. These results were qualified as “J+.”

A review of the CLP forms for soil/sediment samples analyzed for metals detected a high
bias in the data sets MH35G5, MH35ES, MH35H7, and MH35L0 for beryllium. Silver
and thallum results were biased high in data packages MH35E5 and MH35L0. There
was a positive interference for these metals in the interference check samples. These

results were qualified as “J+.”

Thallium results were biased low in data packages MH35H7 and MH35G5 because there
was a negative interference for these metals in the interference check samples, and the

~ results were qualified “J-/UJL”

13.2.2 Sensitivity

Sensitivity generally refers to the capability of a method or instnument to discriminate
between small differences in analyte concentration and is generally discussed as detection

limits. Before sampling begins, it is important to compare detection limits and project
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requirements in order to select a method with the necessary detection limits to meet the

project goals. The detection limits are described in the analytical methods.

All detection limits met the CLP requirements; therefore, all sensitivity requirements for

the proj ect were met.
13.2.3 Precision

Precision is the measure of agreement among repeated measurements of the same
property under identical, or substantially similar, conditions and is expressed as the
relative percent difference (RPD) between the sample pairs. The field duplicate and

MS/MSD were used to evaluate precision.

The average RPD was 4.3 percent for the surface water samples and 22.5 percent for

sediment samples. RPD results are presented in Table 9.

13.2.4 Representativeness

Representativeness is the measure of the degree to which data accurately and precisely
représents a characteristic of a population parameter, variations at a sampling point, a
process condition, or an environmental condition. Representativeness was achieved by
adherence to TSOPs for sampling procedures, ficld and laboratory QA/QC procedures,
appropriateness of sample material collected, analytical method and sample preparation,
and achievement of acceptance criteria dlocumented. in the FSP for the project. Some

deviations from the FSP were documented in the field logbook.

The following deviations from the final FSP, dated October 21, 2010, were made in the

field based on assessments made by the Uos project manager:

s Samples UASW038 and UASE(38 (Illinois Gulch) were not collected because
the confluence of Illinois Guich and Cement Creek was located on private
property for which START did not have an access agreement.

e Samples UASW048 and UASE(Q48 (Elk Tunnel discharge) were not collected
because START personnel could not identify any flow from Elk Tunnel.
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*  Samples UASW051 and UASE051 (Mammoth Tunnel discharge) were not
collected because START personnel could not identify any flow from
Mammoth Tunnel.

s Samples UASW053 and UASEQS53 (Cement Creek downstream of Prospect
Gulch) were not collected because they were located on private property for
which START did not have an access agreement.

e  Samples UASWO055 and UASEQ55 (Cement Creek upstream of Prospect
Gulch) were not collected because they were located on private property for
which START did not have an access agreement.

e  Samples UASW057 and UASEG57 (Dry Gulch discharge) were not collected
because START personnel could not identify any flow from Dry Gulch.

s  The planned location for samples UASWO11 and UASE011 was below all of
the Gold King 7 Level waste piles. These samples were instead collected where
runoff from the upper piles crosses the mine access road. The planned location
could not be safely accessed at the toe of the lower piles due to an extremely
steep slope, loose material, and snow.

»  In addition to adit water, sediment samples were collected from adit discharge
points, as START determined it would provide additional information.

¢  Fewer soil samples than planned were collected. START personnel dug below
snow in several locations on each pile and performed XRF analysis of the driest
soil in the hole. In-situ XRF analysis showed waste piles were more
homogeneous that expected, so the number of samples required for

. characterization was reduced.

e Soil samples collected in the vicinity of the American Tunnel, UASOO001 and
UASO002, were obtained from ¢ to 1 inch below ground surface because the
ground was frozen and the planned depth of 6 inches could not be obtained.

»  Soil samples were not collected at the Gold King 7 Level Mine because the
waste piles for which START had an access agreement could not be accessed
due to unsafe conditions, including extremely steep slope, loose waste rock
material, and snow. .

» A sediment sample for PCB analysis was not collected at UASE(Q59 (at the toe

of Grand Mogul Mine) because there was not enough sediment available for
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both metals and PCB analysis. Metals analysis was deemed more critical to
project goals.

A sediment sample for PCB analysis was not collected at UASEQ12 (above
Gold King 7 Level Mine) because there was not enough sediment available for
both metals and PCB analysis. Metals analysis was deemed more critical to
project goals,

A sediment sample for PCB analysis was not collected at UASE030 (Cement
Creek upstream of Grand Mogul Mine) because there was not enough sediment
available for both metals and PCB analysis. Metals analysis was deemed more
critical to project goals.

Sample AD0O05 was not collected because there is no adit discharge from Grand
Mogu! Mine.

Surface water and sediment samples were not collected at locations 025, 026,
027, 028, and 031 because START was not able to reach the highest elevations
due to snowy and poteritially unsafe conditions. |

Soil Vsamples were not collected from the Queen Anne Mine, the Adelphin
Mine, and the Columbia Mine because START was not able to reach the
highest elevations due to snowy and potentially unsafe conditions.
Documentation of overland flow to Cement Creek was not possible due to
extensive snow cover.

Documentation of wetlands and other sensitive environments was not possible

due to extensive snow cover.

13.2.5 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement

system. The percent completeness for this project was 81 percent. Samples were collected

in accordance with the FSP, except where snowy and/or hazardous conditions or access

restrictions prevented collection of planned samples, -

13.2.6 Comparability

Comparability is the qualitative term that expresses the confidence that two data sets can

contribute to common interpretation and analysis and is used to describe how well

samples within a data set, as well as two independent data sets, are interchangeable.
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Validated lab data were obtained to ensure comparability to previous sampling events.
All samples were sent to a CLP laboratory or the Region 8 ESAT laboratory, and ail data
were validated (Appendix B).

All samples were collected using the same FSP, TSOPs, and sampling equipment; -

therefore; all sample data are comparable.
14.0 DATA GAPS

Because of the snow cover in the Cement Creek drainage during the late October and early November

2010 sampling event, several key data elements were not collected. These data gaps include:

»  Waste rock/Scurce samples from the waste rock piles at the Gold King 7 Level Mine and the
higher Queen Aunne, Adelphin, and Columbia mines;

e  Estimates of volume of waste rock material at all the source locations.

¢ .. Delineation of wetlands along Cement Creek and determination of wetland qﬁaliﬁcation for
HRS scoring;

¢  Documentation of the presence of sensitive environment and or threatened and endangered
species in the Cement Creek drainage and the Animas River below Silverton, Colorado

¢ Documentation of recreational fishing and h’uman fish consumption along the 15-mile

~-lownstream limit.

e  Ultimate disposition of remediated materials at the various mines that have been remediated in
the past;

¢  Evaluation of containment factor values of identified sources for surface water pathway
migration as found in Table 4.2 of HRS Rule; and

*  Groundwater users in the Cement Creek drainage.

15.0 SUMMARY

The Upper Animas Mining District has a 100-year history of mining and milling in the mountains
surrounding Silverton, Colorado. Eight major sources have been identified in the Cement Creek drainage:
the Grand Mogul Mine (three waste rock piles and one aqueous discharge); the Mogul Mine (one waste
pile and one aqueous discharge); the Red and Bonita Mine (one waste pile and one aqueous discharge);

* Gold King 7 Level Mine; American Tunnel (aqueous discharge); and the three potential uppermost
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sources the Queen Anne, Adelphin, and Columbia mines as well as the waste pile form the Gold King 7

Level Mine which were not sampled as a part of this investigation. The sampled sources contained
: concentrations of aluminum, antimony, arsenic, beryllium, cadmium, copper, iron, lead, manganese,
Vnickel, silver, and zinc. The quantity of source materials for evaluation of these sources in this

investigation was derived from documents of previous investigations,

An appropriate background value for surface water and sediment from this large and geoclogically varied
drainage basin was determined by selecting five background locations and using the highest background
value from the five selected locations for each analyte as the investigation background. An observed
release of aluminum, cadmium, copper, iron, manganese, lead, and zinc to the surface water pathway is
documented from the surface water and sediment results of samples collected from Cement Creek in the
autumn of 2010. Cadmium, copper, lead, and zinc concentrations are significant in evaluation of this site.
The concentrations of cadmium, copper, lead, and zinc in several surface water samples were 3 times the
background ‘surface water value and exceed the applicable SCDM benchmark. The manganese
concentrations in surface water samples were 3 times background but do not have an applicable SCDM

benchmark.

|
i
!

There are limited occurrences of metals in the sediment greater than 3 times background; however there
are no -applicable SCDM benchmarks for metals in sediments, which limit the impact of sediment

contamination in the evaluation of this site.

l C Mine waste rock and sediments were analyzed for PCBs. PCBs were not detected m the Cement Creek
stream sediments and only one isolated low-level detection was recorded in the mine waste rock at the

Grand Mogul Mine.

Environmental and human health targets have been identified within the reach of Cement Creek that is
documented to have releases from the identified sources. These targets mclude an estimated 2,500
streamside feet of small wetlands and potential sensitive environments for plants and animals. While
Cement Creek itself is not a fishery, there is evidence that the Animas River below the confluence with
Ceinent Creek is an active fishery where fish are caught and probably consumed by sports fishermen.
There is no documentation that surface water from Cement Creek and the Animas River within the 15-

mile downstream limit is used as a source of drinking water.
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Surface Water UASW001 - Animas River downstream of the confluence with Cement | Determine the impact of Cement Creek on the Animas 37.80955582 -107.6604085
Creek River and the fisheries it supparts :
Surface Water UASW002 - Cement Creek immediately upstream of the confluence Defermine contaminant cencentrations in Cement Creek 37.8097218 -107.6605579
with the Animas River immediately upstream of the confluence with Animas
River .
Surface Water LASWO003 AGR Animag River upsiream of the confluence with Cement Establish background concentrationg in the Animas River | 1 of 5 Background Samples 37.8107356 =107 6595997
Creek
Surface Water UASWO004 - Cement Creek downstream of the confluence with the Determine the impact of the South Fark of Cement Creek 37.88922024 -107.6574425
Seuth Pork of Cement Creck on Cement Creek :
Surface Water UASWO0S CCl17 South Fork of Cement Creek Determine contaminant concenteations in South Fork of 1 of 5 Background Samples, Duplicate, and 37,38958969 -107.6530445
Cement Creck MS/MSD
Surface Water UASWO06 - Cement Creek downstream of the American Tunnel and Determine the impact of the American Tunnel discharge 37.8898256 -107.6531778
upstream of the confluence with the South Fork of Cement | on Cement Creek
Creek
Sirface Water UVASW00? ccig Discharge from the American Tunnel immediately abové. | Determine contaminant concentrations in the American 37.89187922 -107.6486617
’ confluence with Cement Creek _ Tunnel Discharge
Surface Water UVASW008 - Cement Creck upstream of the Ametican Tunnel Determine contaminant concentrations in Cement Creek 37.89248894 -107.6484147
upstream of the conftuence with the American Tunnel :
discharge
Surface Water UASWO009 - Cement Creek downstream of the confluence with the Deetermine the impact of the North Fork of Cement Creek 37.89488372 -107.6472536
North Fosk of Cement Creek on Cement Creek
Surface Water UASWO10 - North Ferk of Cement Cicek upstream of the cunﬂuenceﬁ Determine contaminant conicentrations in the North Fork 37.89086142 -107.6470243
with Cement Creek H of Cement Creek
Surface Water UASWOLL - MNorth Ferk of Cement Creck downsiream of the Geold Determine the impact of the Gold King 7 Level Mire on 17.89397788 -107.6385926
King 7 Level Miue — at road cressing ; Cement Creck : . :
Surface Water UASWO12 CCo4 North Ferk of Cement Creek upstream of the Gold Kirlgé‘.r Determine background in the North Fark of Cement 1 of 5 Background Samples 37.89411581 =107.6375422
Level Mine Creek above Gold King 7 Level
Surface Water UASWO13 - Cement Creek upstream of the confluence with the Nort Determine contaminant concentrations in Cement Creek 37.89506486 -107.6472334
Fork of Cement Creek upstream of the confluence with the North Fork of
Cement Creek
Surface Water UASWO14 - Cemeni Creek downstream of Red and Bonita Mine " Determine the impact of Red and Banita Mine an 37.89650119 -107.6466039
' Cement Cresk '
Surface Water UASWO15 CC0-3D Drainage channel adjacent {o counly road below Red and Determine contaminant concenirations ai the base of the 37 86682249 -107.6448356
Bonita Red and Bonita piles
Surface Water UASWO16 CC03B Cement Creek upstream of Red and Bonita Mine Determine contaminant concendrations in Cement Creek 3785790585 -107.6458382
prior to the addition of Red and Bonita discharge
Surface Water UASWO017 - Cement Creck downstream of wetland that channels Detesmine the impact of Mogul Mine drainage on 3790356671 -107.6436829
Mogul Mine drainage Cement Cresk
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Surface Waler UASWO18 - Cemeni Creek upstream of wetland that contains Mogul Determine contaminant concentrations in Cement Creek 17.90855318 -107.6423561
Mine drainage : upstream of Megul Min
Surface Water UASWO19 - Mogul Mine drainage (in wetland) Detetiine sontaminant concentrations in Mogul Mine Dupiicate and MS/MSD 37.90896776 -107.63959511
. drainage
Surface Water UASWO020 - Cement Creek upstream of Mogul Mine Deetermine contaminant concentrations in Cement Creek 37.90990821 -107.6403736
upstream of Mogut Mine drainage
Surface Water TASW021 - Cement Creek downstream of Mogul Narth Mine Determine the impact of Mogul North Mine on Cement 3791066604 -107,6346712
Creek
Surface Water UASW022 CCo2A Mogul North Mine discharge Determine cuntaminantf concentrations in Mogul North 3791070324 -107.6344121
Mine discharge .
Surface Water UASWO023 CCoLT Cement Creek upstream of Mogul North Mine and Determine cumaminanti concentrations in Cement Creek 37.51019522 -107.6333027
downstream of confluence with Lower Ross tributary upsiream of Mogul North Mine
Surface Water UASWO024 cCols Cement Creck downstream of Queen Anne Mine and- Determine contaminani; coneentrations in Cement Creek 3791039194 -107.6330064
upsiream of confluence with Lower Ross downstream of Queen Anne Mine and upstream of
Mogul Mine |
Surface Water UASW025 AT2 Animas River Below Silverton 3779040727 ~107 6677567
Surface Water UASWO30 CCOIF Lower Ross Basin Drainage upstream of Grand Megul Determine cunl_aminan(z concentrations in Lower Ross 1 of 5 Background Samples 37.50526838 -107.6287553
Mine Basin Drainage downstream of Adelphin Mine and
upstream of Grand Mogul Mine
Surface Water UASWO32 - Animas River downstream of the confluence with Minefal | Determine the impact uifMineral Creek on the Animas 37.80064343 -107.6681545
: Creek River i
Surface Water UASWO033 M34 Mineral Creck upstream of the confluence with the Determing contaminané concentrations in Mineral Creek 37.80278383 -107.672785
Animas River B
Surface Water UASW034 - Animas River upstream of the confluence with Mineral Determine contaminant concentrations in the Animas 37.30135406 -107.6675203
Craek River upstream of the confluence with Mineral Creck
Surface Water TAIW035 CC4s Cement Creek downstream of the Kendrick-Gelder Determine the impact of the Kendrick-Gelder smelter on | Duplicate end MS/MSD 37.81976805 -107.6630793
Smelter Cement Creek
Surface Water UASWO036 - Cement Creek upstream of the Kendrick-Gelder Smelter Determine contaminant cfnncemratiuns in Cement Creek 37.82414107 -107.6667121
upstream of Kendrick-Gelder Smelter
Surface Water TASWO37 - Cement Creek downsiream of the Illincis Gulch drainage | Determine the impact of lllinois Gulch drainage on 37.84855488 -107.6774917
Cement Creek .
Surface Water UASWO039 - Cement Creek upsiream of the confluence with lllinois | | Determine contaminant concentrations in Cement Creek 37.85179999 -107.6764859
Gulch drainage and downstream of Ohic Gulch drainage upsiream of [linois Gulch drainage and downstream of
Ohia Gulch drainage | ;
Surface Water UASWO040 - Ohio Gulch drainage Determine contaminant concentrations in Ohio Gulch 37.85201888 -107.6766856
drainage :
Surface Water UASWO41 - Cement Creek upstream of the conflusnce with Ohio Delermine contaminant concentrations in Cement Creek 3785216376 =107.6765639
Gulch drainage upstream of Ohie Gulch drainage
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Surface Water UASWO0a2 - Cement Creek downstream of the Angla Saxon Mine Determine ths impact DFAngln Saxon Mine drainage on 37.85854264 ~107,6764944
drainage Cement Creek :
Surface Water UASWO043 - Angle Saxon Mine drainage Determine contaminanticoncentrations in Anglo Saxon 37.85500182 -107.6770285
; Mine drainage H
Surface Water UASWO044 - Cement Creek upstream of the Anglo Saxon Ming and Determine conla.minanticc:mcentrations in Cement Creek 37.85540622 -107.6762668
downstreamn of Minnesota Gulch drminage : upstream of the Anglo Saxon Mine and downstream of
. Minnesota Gulch draina;g;
Surface Water UASWO045 - Minnesota Guich drainage Determine contaminant:concentrations in Minnesota 1 of 5§ Background Samples 37.86177679 -107.6765537
: Gulch drainage :
Surface Water UASWO046 - Cement Crezk upstream of the confluence with Minnesota | Determine contaminanticoncentrations in Cement Creek 37.854032 -107.6755015
Gulch drainage . upstream of Minnesota Gulch drainage
Sucface Water UASW047 - Cement Creek downstream of the Etk Tunnel and Determinc the impact of the Etk Tunnel and Fairview 37.86964659 -107.6746802
Fairview Gulch Gulch on Cement Creek | )
Surface Water UASWO042 - Cement Creck upstream of the confluence with Fairview Determine contaminanticoncentrations in Cement Creek 37.87527629 «107.6726218
Gulch and the Etk Tunnel discharge and downstream of upstream of Fairview Gulch and the Elk Tunnel
Georgia Gulch Discharge and downstream of Georgia Gulch
Surface Water TASWO50 - Cement Creek upstream of Georgia Gulch and Determine the impact of the Mammeth Tuanel on 37.87583696 -107.6716351
) downstream of the Mammoth Tunnel Cement Creck :
Surface Water UASWO054 - Prospect Gulch drainage Determine contaminant cc:mcemrations in Prospect Gulch 37.88252259 =107,6675512
drainage :
Surface Water UASWO56 - Cement Creek downstream of the Dry Gulch drainage Determine the impact of Dry Gulch drainage on Cement 37.885399 <107.6649774
Creek j
Surface Water UASWO058 - Cement Creek upstream of the confluence with Dry Guich | Dr ine cont concentrations in Cement Creek '37.88656029 ~107.6632767
drainage upstream of Diry Gulch drainage
Surface Water/ UASWO59 ccolc Discharge from toe of Grand Mogul Mine Determine contaminanticontributions in Grand Magul 37.902906 -107.6309876
Aqueous Source Mine Drainage ;
Surface Water/ UAADOC] CCl19 American Tunnel discharge (at portal) Determine contaminant;concentrations in American 37.85098103 -107.6484509
Adquecus Source Tunnel Discharge :
Surface Water/ UAADOD2 CCos Upper Gold King 7 Levef Mine adit discharge Determine contaminanticoncentrations in Gold King 7 37.8945%073 -107.6383929
Agqueous Source Level Mine adit Discharge
Surface Water/ UAADOD3 ccoic Red and Bonita Mine adit discharge Determine contaminant! ; centrations in Red and Bonita 37.89727185 -107 6438928
Aqueous Source Mine adit Discharge
Surface Water/ UAADOO4 CCo2D Mogul Mine adit discharge Determine confaminant!cancentrations in Magul Ming 37.91000846 -107.6382182
Agqueous Source adit Discharge :
Surface Water UASW097 - Duplicate Sample and MS/MSD Sample: Dup of MS/MSD is collected to tést the precision of laboratory 37.81976805 ~107.6630793
UASWO033 analytical methods. Duplicate is collected to document
the precision of sample collection procedures and
laboratory analysis. : '
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Surface Wuter UASWO09S - Duplicate Sample and MS/MSD Sample: Dup of MBS/MBD is collected 16 fest ke precision of laboratory 37.889523969 -107.6530445
UASWOGS : analytical methads. Duplicate is collected to document
the precision of sampleicoilection proced and
) laboratory analysis.
Surface Water UASW059 - Duplicate Sample and MS/MSD Sample: Dup of MS/MSD is collected tg tést the precision of laboratory 37.90896776 -107.6399511
UASWO019 analytical methods. Duplicate is collected to document
the precision of satnple!collection procedures and
laboratcry analysis. : .
Sediment UASE0] - Animas River downstream of the canfluence with Cement | Determine the impact of Cement Creek on the Animas 37.80955582 -107.6604985
) Creek River and the: fisheries it supports
Sediment UASE002 - Cement Creek immediately upstream of the confluence Determine contaminmtgcogncentrations in Cement Creek 37.8097218 -107 6605579
with the Animasg River immediately upstream of Ihe confluence with Animas
River H
Sediment UASE003 AGB Animas River upstream of the confluence with Cement | Establish background can’centraliuns in the Animas River | 1 of 5 Background Samples 378107356 ~107.6595997
Creek
Sediment UASE004 - Cement Creck downstream of the confluence with the Determine the impact uf:he South Fork of Cement Creek 37.88922024 -107.6574425
Seuth Fork of Cement Creek on Cement Creek [
Sediment UASEQ0S cc1? South Fork of Cement Creek Determine contaminanticoncentrations in South Fork of 1 of 5 Backgrourd Samples, Duplicate, and 37.88958969 -107.6530445
Cement Creek MS/MSD
Sediment UASEQ06 - Cement Creek downstreamn of the American Tunnel and Determine the impact of the American Tunnzl discharge 37.88982356 -107.6531778
upsiream of the confluence with the South Fotk of Cement | on Cement Creek
Creek
Sediment UASEQ0? CCI8 Discharge from the American Tunnel immediately above | Determine contaminanticoncentrations in the American 37.89187922 -107.6486617
confluence with Cement Creek Tunnel Discharge :
Sediment UASEQ08 - Cement Creck upsiream of the American Tunnel Determine contaminant cénceniratinns in Cement Creek 37.86248894 -107.6484147
B upstream of the confluencs with the American Tunnel
discharge
Sediment UABEQQS - Cement Creek downstream of the confluence with the Determine the impact Ofthe North Fork of Cement Creek 37.89488872 -107.6472536
: Norh Fork of Cement Creek on Cement Creck
Sediment UASEC1D - Nosth Fork of Cement Creek upstream of the confluence Determine contaminant; ccincentrations in the North Fork | This sample was re-collected and labeled 37.85086142 -107.6470243
with Cement Creck of Cement Creek UASECS0, due to uncerainty if sufficient
volume of fines was obiained in initial sample.
Sediment TUASEO011 - Narth Fork of Cement Creek downstream of the Gold Determine the impact o 'ﬂ;le Gold King 7 Level Ming on 37.89397788 -107.6385926
' King 7 Level Mine — at road crossing, Cement Creek
Sediment UASED!2 - North Fark of Cement Creek upstream of the Gold ng 7 | Determine background m the North Fork of Cement 1 of § Background Samples 37.89411581 =107.6375422
Level Mine Creek above Gold King 7 Level
Sediment UASE013 - Cement Creek upstream of the confluence with the North | Determine contaminant;cqncenhations in Cement Creek 37.89506486 -107.6472334
Fork of Cement Creek upsiream of the confluence with the North Fork of
Cement Creek :

TOD No. 1008-13

TASTARTMUpper Animas Reussessment\Deliverablest ARRFinal ARRMRR Texd.dogx

960000



VRS Openating Services, Inc,
START 3, EPA Region 8

Upper Aniras Mining Disttiel - ARR

Revision: )
Contract No. EP-W-03-030 Datc: 08/2011
Page 50 of 72
: TABLE I
Sample Locations and Rational
Sediment TUASE0L4 - Cement Creek downstream of Red and Bonita Mine Determine the impact of Red and Bonita Mine on 37.8965011% =107.6466035
Cement Creek :
Sediment UASECI5 CCo3D Drainage channel adjacent to connty read below Red and Determine contaminentconcentrations at the base of the 37.8968224% -107.6448356
Bonita Red and Bonita piles
Sediment UASE016 CCo3B Cement Creek upstream of Red and Bonita Mine Determine cont concentrations in Cement Creek 317.89790585 -107.6458382
prior to the addition of Red and Bonita discharge
Sediment UASEQ17 - Cement Creek downstream of wetland that channels Determine the impact of Mogul Mine drainage on 37.90556671 -107.6436829
Mogul Mine drainage Cement Creek
Sediment UASE018 “ Cement Creek upstream of wetland that contains Mogul Determine contaminant concentrations in Cement Creek 3790855318 -107,6423561
Mine drainage upstream of Mogul Mine
Sediment UASE0IS - Mogul Mine drainage (in wetland) Determine contaminantconcentrations in Mogul Mine Duplicate and MS/MSD 37.90896776 -107.639951 1
drainage
Sediment UASEQ20 - Cement Creek upstream of Mogul Mine Determine contaminant'concentrations in Cement Creek 37.90950821 -107.6403736
upstream of Mogui Mine drainage
Sediment UASE021 - Cement Creek downstream of Mogul North Mine Determ:ne the impact of Mogul North Mine on Cement 37910606604 -107.6346712
: Creek '
Sediment UASE022 CCozA Mogul Narth Mine discharge Determine contaminanticencentrations in Mogul North 37.91070324 -107.6344121
Mine discharge
Sediment UASEC23 CCo1T Cement Creek upstream of Mognl North Mine and Determine contaminant;cencentrations in Cement Creek 37.91019522 -107.6333027
: downstream of confluence with Lower Ross tributary upstream of Mogul North Mine
Sediment UABE024 ccols Cement Creek downstream of Queen Anne Mine and Determine centaminant'concentrations in Cement Creck 37.61039194 -107.6330064
vpstream of conflugnce with Lower Ross downstream ¢f Queen Anne Mine and upsiream of
Mogut Mine i
Sediment TASEQ29 - AT Animas River Below Silverton ; 37.79040727 -107.6677567
Sediment UASE030 CCOIF Lower Ross Basin Drainage upstream of Grand Mogul Determine contaminant concentrations in Lower Ross 1 of 5 Backgraund Samples 37.90526838 -107.6297553
Mine Basin Drainage downstream of Adelphin Mine and
upstream of Grand Mogu! Mine
Sediment UASEN32 - Animas River downstream of the canfluence with Mineral | Detgrmine the impact of Mineral Creek on the Animas 37.80064343 -107.6681545
Creck River
Sediment UASEC33 M34 Mineral Creek upstream of the confluence with the Determine contaminantéconcentraiions in Mineral Creek 37.80178383 -107.672785
Animas River
Sediment UASE034 " Animas River upstream of the confluence with Mineral Determine contaminant concentrations in the Animas 37.80135406 =107.6675203
Creek River upstream of the confluence with Mineral Creek
Sediment . UASE035 cc4s Cement Creek downstream of the Kendrick-Gelder Determine the impact o:fthe Kendrick-Gelder smelter on | Druplicate and MS/MSD 37.81976805 -107.6630793
Smelter Cement Creek .
Sediment UASEQ36 - Cement Creek upstream of the Kendrick-Gekder Smelter Determing contaminant concentrations in Cement Creek 37.82414107 -107.6667121
upstrearmn of Kendrick-Gelder Smelter
Sediment UASE037 - Cement Creek downstream of the llinois Gulch drainage | Determine the impact of Ilinois Gulch drainage on 37.84895488 -107.6774917
Cement Creek

TDD No. [208-13
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URS'Opcmt‘xug Services, Inc.
START 3, EPA Region 8
Contract No. EP-W-035-05¢

S_nrninle Locations and Ra

TABLE I
tionale

Upper Animas Mining District - ARR

Raovision: 0
Date: 08/2011
Page51ef72

Sediment TUASEQ39 - Cement Creek upstream of the confluence with Illinois - Determine cantaminantconcentrations in Cement Creek 37.8517999% -107.676485%
Gulch drainage and downstream of Ohio Gulch drainage upstream of Illinois Gulch drainage and déwnstream of
Dhio Gulch drainage |
Sediment TJASECMQ - Ohio Gulch drainage Determine cuntamina.ntfcon:entralions in Ohio Gulch 37.85201888 -107.6766856
drainage
Sediment UASEC41 - Cement Creek npstream of the confluence with Ohio Determine contaminant concentrations in Cement Creek 37.85216376 -107.676563%
Guich drainage upstream of Ohio Gulch drainage
Sediment UASEG42 - Cement Creek downstream of the Anglo Saxon Mine Determing the impact o"AngIo Saxon Mine dreinage on 37.85854264 -107.6764944
drainage Cement Creck
Sediment _UASE043 - Angle Saxon Mine drainage Determine sontaminant:concentrations in Anglo Saxon 37.85500182 ~107.6770185
Mine drainage i
Sediment UASE044 - Cement Creck upstream of the Anglo Saxon Mine and Determine contaminant cancentrations in Cement Creek - 37.85540622 -107.6762668
downstream of Minnescta Gulch drainage npstream of the Anglo Saxon Mine and downstream of .
Minnesota Gulch drainage
Sediment UASE045 - Minnesota Guich drainage Determine contaminantfconcenh‘aﬁons in Minnesota 1 of 5 Background Samples 37.86177679 -107 6765537
’ Gulch drainage !
Sediment UASE046 - Cement Creek upstream of the confluence with Minnesota | Determine contaminant ‘cancentrations in Cement Creek 37864032 -107 6755015
Guleh drainage ' | upstream of Minnesota Gulch drainage
Sediment UASE047 - Cement Creek downstream of the Elk Tunnel and Determine the impact of the Elk Tunnel and Fairview 37.86964659 -107.6746802
Fairview Gulch Gulch on Cement Creek:
Sediment UASED49 - Cement Creek upstream of the confluence with Fairview Determine contaminant concentrations in Cement Creek 37.87527629 -107.6726218
Gulch and the Elk Tunne] discharge and downstream of upstream of Fairview Gulch and the Elk Tunnel
Georgia Gulch Discharge and downstream of Georgia Gulch
Sediment UASEQ50 - Cement Creek upstream of Georgia Gulch and Determine the impact of the Mammoth Tunnel on 3787583696 -107.6716351
downstream of the Mammoth Tunnel Cement Creek
Sediment UASEQ54 - Prospect Gulch drainage Determine contaminant concentrations in Prospect Guleh 37.88252259 -107.6675612
drainage
Sediment UASEQS56 - Cement Creek downstream of the Dry Gulch drainage Determine the impact of Dry Gulch drainage on Cement 37.885399 -107,6649774
Creek
Sediment UASEQ58 - Cement Creek upstream of the confluence with Dry Gulch | Determine contaminanticuncenlratiuns in Cement Creek 37.88656029 -107.6632767
drainage . upstream of Dry Gulch drainage
Sediment UASE059 ccolc Cement Creek at the toe of Grand Mognl Mine Determine contaminantioontribuﬁons in Grand Mogul 37.909906 -107.6309876
Mine Drainage
Sediment UASFa60 - Re-collect of UASEQ10: Notth Fork of Cement Creek Determine contaminant concentrations in the North Fork | This sample was collected due te uncertainty if | 37.89086142 -107.6470243
upstream of the confluence with Cement Creek of Cement Creek sufficient volume of fines was obtained in
initial sample,
Sediment UASEQS7 - Duplicate Sample and M3/MSD Sample: Dup of MS/MSD is collected ta test the precision of laboratory 37.81976805 -107.6630793
UASEQ3S analytical methods. Duglicate is collected to document
the precision of sample collection procedures and
laboratory analysis.
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URS Opcrating Services, Inc,
START 3, EFA Repion 8
Cantraci No. EP-W=05-050

TABLE 1
sample Locations and Rationale

Upper Animas Mining Districl - ARR

Reyision; 0
Dite: 08/2011
Page 52 0f T2

ARSG  Animas River Slakehiolders Gronp

TDD No, 1008-13
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Sediment UASE098 Duplicate Sample and MS/MSD Sample: Dup of MS/MSD is collected to test the precision of laboratory 37.88958969 -107.6530445
UASED0S analytical methods. Duplicate is collected to document .
the precisicn of sample collection procedures and
laboratory analysis.
Sediment UASEQ9% Duplicate Sample and MS/MSD Sample: Dup of MB8/MSD is collected to test the precision of laboratory 37.90896776 -107.6399511
UASE019 analytical methods. Duplicate is caliected to document
the precisien of sample collection procedures and
laboratety analysis.
Soil UAS0003 American Tunnel Charagterize source in v:ic'mity of American Tunnel 37.89133065 ~107.6486362
Soit UVASO002 American Tunnel Characterize source in v:icinity of American Tunnel 37.89117702 -107.6483629
Sait TVASQ003 Red and Bonita Mine — fop pile Characterize source at P;ed and Bonita Mine 37.8872027 -107.6440184
Sail TASQ004 Red and Bonita Mine — middle pile Characterize source at Red and Bonita Mine 17.89732528 -107.6443866
Sail TASQ0D3 Red and Bonita Mine — bottom pile Characterize source at Red and Bonita Mine 37.89746138 -107.6445318
Sail UASO006 Mogul North Mine waste pile Characterize source at ﬂonh Mogul Mine 3791066912 -107.6340085
Sail UASQ007 Grand Mogu] stope — west side Characterize source at G:rand Maogul Stope 37.91046051 -107,6318807
Soil UASQ008 Grand Mogul siope - east side Characterize soutce at drmd Magul Stope 37.91035316 ~107.6315761
Sail UAS0009 Grand Mogul Mine waste piles —~east side Characterize source at Grand Mogul Mine 37.51001581 -107.6303379
Seil UASO0010 Grand Mogul Mine waste piles — center Characterize source at Qde Mogul Mine 37.90994872 -107.6304505
Soil UASOO01L Grand Megul Mine waste piles — west side Characterize source at G:rand Mogul Mine 37.91005883 -107.6306195
Soil UASQC12 Mogul Mine waste piles — west side Characterize source at hflogu] Mine 37.91014558 -107.6388884
Soail UASQ013 Mogul Mine waste piles — adjacent to shed Characterize source at Mogu] Mine 379099109 -107.6384627
Soil UASQOQI4 Mogul Mine waste piles -~ gast side Characterize source at Mogul Mine 37.90982638 «107.6385486
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URS Opcnli.f)g Services, Inc.
START 3, EPA Region 8

Upper Animas Mining Districl - ARR

Revision: 0
Coniract No, EP-W=03-050 Drae: 0872011
Page 53 0[72
TABLE 2 _
Source Samples — Adit Discharges
| (ug/ly
Aluminum 5,520 18,500 4,680 3,330 4,930 18,300 4,620 3,300 13,200
Antimony 5U 5U 5U 35U 5 U U 5U 25U 2500
Arsenic 5U 50U 5U 50 50 5U 5U 2721D 26.9 ¥
Barium 50U 50U 50U 50 U 50U 50U 501 BU 250U
Beryllium 413D 7.03D 84D 432D 37D 598D 645D 449D 0940 F
Cadmium 1.97 JD 549D 531D 55D 202D 53D 48.7D 509D 163
Calcivm 457,000 398,000 441,000 212,000 434,@)00 395,000 442,060 211,600 17,400
Chromium sU 1) U sU 5U 5U 5U 25U 5.46
Cobalt 133D 79.1D 974D 23D l36§D 844D 102D 225D 25.6
Copper 5U 4,030 D 5U 53D sy 42100 5U 209D 4,690
Fron 144,000 73,700 102,000 3 .1,900 133,@]00 71,600 101,000 27,200 45,400
Lead 37D 6.82D 07D 271D 1.12;JD 5.66 D 97D 255D 338
Magnesium 31,600 22,800 28,700 3,200 29,500 22,600 28,600 13,200 12,000
Manganese 44,000 28,000 30,700 28,700 41,‘}5(}0 27,800 30,500 29,100 8,740
Molybdenum 1U tu 1U 10 1 UJ 1ur 1.54 1D 1.9 JD 05000
Nickel 463D 312D 332D 574 JD 478D 354D 126D 83D 164
Potassium 1,790 1,310 1,860 2:.,040 1,680 1,750 1,840 2,000 362J
Selenium 5U 5U 5U 5U 5U s5U 5U 25U 2500
Silver v 10 U 1Y U U U 05U 05000
Sodivm 9,610 5,350 8,730 6,280 9,080 5,260 8,530 6,210 626
Thallium 5U iy 5U 5U 5 U 5U 5U 25U L2300
Vanadium 1y oy 10U 10U IOEU ou u sSU 500U
Zinc 19,100 18,700 15,500 31,300 18,1'00 18,600 15,400 32,760 24,900
HeL micrograms per liter :
) The assecinted numetical value is an estimated quanlity beeaise qualily coatrol crileria were not met. Presence of the element is relisblé
v The analyte was not delected at or above the CRDL.
ur The reported quantilation limit is estimated because Quality Controf eriteria were ot mel. Element may not be present the sample,
D The analyie was iderified in a sample at a seeorndary dilution factor.
Souces: EPA 2004 (SCDM)
TDD Ro. . 1008-13
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URS Operating Services, Inc.
START 3, EPA Region 8
Contract No. EP-W-05-050

TABLE 3
Source Samples — Adit Sediments

mg/kg (ppm)

.- 000061

Upper Animas Mining District - ARR

Revision: 0
Date: 0872011
Page 54 0f 72

Aluminum 5,480 3,170 4,960 2,320 986
Antimony 32000 29U 561 .10 233171
Arsenic 19.17 4391 126 7 49.17 960 J+)
Barium 17.4 35 21.4 41.3 T+
Beryllium 16U 1.5071 1.70] 15UJ 3Ul
Cadmium 16U 1.5U7 1.7UJ 1.5UJ 3ur
Calcium 1,580U 1,490 1,820 1,530U 29800
Chromium 320 290) 741] 22] 113
Cobalt 1.6UJ 2.9U7 34U 16.6 3UJ
Copper 20.2 117 369 J 3287 235 I+
Tron 359,000 445,000 519,000 462,000 273,000
Lead 1157 1,740 59.4 419 1,10071
Magnesium 644 FA60- -1 680 1:530-1F e L i | e ———
Manganese 280 10717 1307 2,1107 304
Nickel 16U 1.5U7 1.70J 1771 3T
Potassivm 146 -+ 1,460 U 1 680U 1,530U 2,980U
Selenium 7901 7301 84UJ 7.6 UJ 150
Silver 1.6UJ 1.5U7 1.707J 1.50) 13.2]
Sodium 3121+ 1,460 U 1,680U 1,530U 298017
Thatlium 1.6 I+ 1507 17Ul 1501 0.19 J-
Vanadium 45.9 i24 88 12 57:1
Zinc 2827 361 1- 63.31- 232J)- 52471

mg/kg  milligrams per kilogram

ppm parts per million

¥ Thf: associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the element is

U rTe}?ea::Zlyte was not detected at or above the CRDL.

Ul The reported quantitation limit is estimated because Quality Control criteria were not met. Element may not be present the sample.

I The associated numerical value is an estimated quantity but the result may be biased low.

M The associated numerical value is an estimated quantity but the result may be biased high.

TDD No. 1008-13
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‘URS Opemting Services, Tne. Upper Animis Mining District - ARR
START 3, EPA Region 8 Revision: 0

Canimcl No. EP-W-03-050 Date: 08/2011
Page 550072

TABLE 4
Source Samples ~ Mine Waste
mg/kg (ppm)

Aluminum 13,900 12,900 8,780 1,470 2,260 1,130 £,450 2,020 11,200 665 13,000 906 19,500
Antimony 130 1203 .87 13U 121 13.5F CILT7T 1L1u Lo 12.2] Ly 11U 387T 1.2U
Argenic 2377 1357 9.1 1+ 15.7 3+ 2931+ 4.9 1+ 356 H 80.2 J+ 9658 J+ 55.2J+ 328 H 1361+ 7T+ 3191+
Barium 17 : 113 05 J+ 18.7 1+ 68.3 I+ 33.8 I+ $7.2 M+ 72.1J+ 349 T+ 813 J+ 46.1 I+ 3T+ 684 + 154 J+
Beryllium 0.84UJ 0.61UT 0.6UT 06500 07301 .56 UT 05507 0.570J 0.55Ur 0.54U] 054071 05503 0.3510] 079+
Cadmium 96¥ 06Uy 0637 0,657 35417 5F 1671 L1y 03507 407 0717 0.55UF 97 7l
Calcium 5,910 2,080 1,730 648 U 775U 563U 551U 807 1,360 555U 2,030 354U 547U 1,540
Chromium 847 107) 4.9 1.8 22 13 L1y 23 il9 Liu 10 l1u 27 9.9
Cobalt 8 6.8 13 1 0.78U 036U 035U 0.83 55 054U 4.6 055U 1.5 - 214
Copper 244] 40.6] 195 H+ 104 J+ 286 J+ 211 1+ 471 I+ LT+ 47.1 3+ 4,600 T+ 3311+ 63.1J+ 285 I+ 162 J+
Iron 47,800 36,900 102,000 150,000 308,000 8170 16,960 21,500 36,000 22,200 25,200 7,700 46,300 55,900
Lead 1820 241 64407 1,850 5,080] 3,880 F 4920 F 4,510 1 L0307 15,500 22607 3,050 T 3170F 1,070
Magnesium 11,200 10,700 5,600 648U 715U }563'U 551U 50 11,100 535U 12,70G 554U 1,920 9,940
Manganese 118071 796 ) 452 630 136 423 122 852 1,620 177 3,280 135 433 5,570
Nickel 581 G6.61T 231 137 0.78 UJ 56 UT 0.35U) 0.74] 53] 0.54J 337 0550 14] 957
Patassium 1,070 J+ 1,030 J+ oy G438 U 775U 714+ 1,240 J+ 1,460 J+ 872 J+ 1,200 1+ 671 J+ 961 J+ 769 }+ 1,050 J+
Selenium . azur 3 3U 320 390 12.8 u 28U 28U 28U 34 27U 280 27U U
Silver 547 13] 10317 1047 27517 334.6 J 347 247J 573 1137 467 691J 2297 271
Sodium 640 U GO5 U 604 UT 648 1) TS U 563 ur S51UF S Ul 35200 53501 541 UJ 554 UT 47U 591Ul
Thallium 0.64 UY 0.6uJ 05 G.23 ). 01)- 0.61 .35 1.2 0.36 J- 0.73 0.38 - 043 J- 0.37 5~ 0.56
Vanadium 53.6 65.3 26 23.7 4.7 7.8 12 17.5 62.1 7.1 60.8 4.9 15.4 47.5
Zinc 2610]- 102 J- 1677 26571 11,300 400 F 2,100 F 3197 18717 10,4001 2107 1407 2,580 498 ]

agkes  milligrams pez kilogrmm . .

ppa parls per million

i) The assogialed numerical value is an estimaled quanlily because qualily control criletia were not met, Presence of the clement is reliable.

u The analyte war not detected at or above the CRDL.

ur The reporied guantilafion limit is estimoted because Quality Control crteria were not meL Eiement may not be present the sample.

3- The agsoriated numerical value is an estimated quantity but the result may be bivscd low. .

pid The associnted numerical value is an estimated quantity but (he result muy be binsed high :

TCD No. 1008-12
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URS Opesating Services, Inc.

Upper Animas Mining Districl — ARR
START 3, EPA Repion §

Revision: 0
Contract No. EP=\¥=05-050 Date: 08/2014
Fage 56072
: TABLE 5
Highest Background Analyte Value Selected from 5 Surface Water Background Locations
Dissolved Metals
g/l (ppb)
Aluminum 4,280 86.2 . 720 3,820 69.0 4,280
Antimony 25U 251 . 251 250 ’ 2500 25U
Arsenic 250 25U 15U 15U l 2500 25U
Barium 30.8 250 U 23U 3087 2971
Beryllium 1.05 05U es50U 0595F os00U . 1.05
Cadmium 4.69 1.82 273 4.69 3.09 379
Calcium 162,000 54,300 162,000 52,500 46,200 52,700
Chromiuny 2,567 25U 25U 2.567 2500 25U
Cobalt 20.6 o5U 7.7 7.94 0500 20.6
Copper 291 25U 8.83 291 25.2 150
Iron 3,230 100U 323 100U 100y 268
Lead 9.44 Q737 06437 4.30 . 08207 9.44
Magnesium 9,690 : 3,290 8,230 7,230 4,060 9,690
Manganese 1,940 1,940 1,846 742 120 1,620
Malybderum 3.63 3.63 05357 05U . 05000 05U
Nickel 13.6 ‘ 250 25U 544 250U 15.4
Potassium kLR 6t4] 1477 5451 29473 7147
Selenivm 15U 25U 25U 25U ©250u 25U
Silver 0.843J 0.843 3 05U 50U 0500 U 05U
Sadium 3,470 2,460 3,470 2,040 ’ 1,230 1,620
Thallivm 15.4 15.4 250 3000 2.50U0 250
Vanadium 50U 500 So0U 100U 500U 50U
Zinc 924 449 . 647 914 556 947
] Tl assogialed numerical value is an estitated guantity beeanse quality control criteria were not met. Presence of the analyte iy relizblz,
u Thx analyte was not detecked above the CRQL. .
nell micyogrems per liter

BOLD  Background value

THD No. {008-13
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URS Operating Services, Inc.

START 3, EPA Repion 8
Contract No. EP-W-05-050

Concentrations in

TABLE 6

Vater Dissolved Mefals Analytical Summary
micrograms per liter (ug/L) parts per billion (ppb)

Upper Animas Mining Districi -~ ARR
Revision:

Dite: 08/2011

Page 57 of 72

Aluminum 4,280
Antimany - - 25U 250U 250U 250U
Arsenic 340 150 250 250U 250U 2500
Barium - - 30.8 263F 230U 500
Beryllium . - - 1,05 06497 0.500U 0760
Cadmium 2.0 025 4.69 12.0 3,83 19.2 %
Calcium - - 162,000 55,900 45,100 71,600
Chromium n - 2.56J 250U 250U 2500
Cebalt - - 20.6 05000 0.5000 3.02
Copper 13 8.0 291 105 91.1 240
Tron - 1,000 3,230 100U 100U 413
Lead 65 235 9.44 262 401 11.%

i Magnesium - - 9,690 7,150 5,520 6,380
Manganese - - 1,940 550 306 4,040
Molybdenum - - 3.63 0500 0.500U 05000
Nickel 470 ‘52 13.6 6.43 442F 571
Potassium - - 7471 5171 462 5937
Selenium - 5.0 250 250U 250U 2504
Silver 180 - 0.843 J 0,500 U 0500V 05000
Sodivm - - 3,470 1,260 1,150 2,190
Thallium - - 15.4 T 230U 230U 2500
Vanadium 260 - 50U 5.00U 5000 5000
Zinc 120 120 924 . 231 2,550 1,920 5,950 %

TDD No. 1008-13
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URS Operaling Services, Ine.
START 3, EPA Region 8
Contmet No. EP-W-05-050

TABLE 6, cont.
Surface Water Dissolved Metals Analytical Summary

Concentrations in :i-icrograms per liter {(pg/L} parts per billion (pph}

Upper Animas Mining District - ARR
Revision; 0

Date: D8/2011

Eage S8 of 72

Aluminum 750 87 4,280 4,980 18,100 ¥
Antimony - - 25U - 250U 250U 50
Arsenic 340 150 250 2500 250U 50U
Rarjum - - 30.8 2500 2500 S0U0
Beryllium - - 1.05 3.03 2.73 7.06 5t
Cadmium 20 025 4.6% 258 % 22.0 % 533 %
Calcium - - 162,000 231,000 216,000 388,000
Chromium - - 256 F 2500 250U 5U
Cobalt - - 20.6 46.0 363 Bl4
Copper 13 9.0 291 121 128 4,580 *
Iron - 1,000 3,130 30,600 * 27,700 % 66,700 %
Lead 65 25 9.44 16.1 133 5.66
Magnesium - - 9,690 15,700 14,000 22,300
Manganese - - 1,940 14,500 ¥ £2,800 % 26,000 +
Molybdenum - - 3.63 0.500U 0.500U v
Nickel 470 52 13.6 20.2 16.3 35,8
Petassium - - 477 9201 874 ¥ 1,790
Seleninm - 5.0 25U 2500 250U 5U
Silver 180 - 0.343 0.500U 0,500 UJ 1uU
Sodivm - - 3,470 5,430 4,980 5,240
Thallium - - 15.4 2500 2500 5U
Vanadium 260 - 5.0U0 500U 3000 10U
Zing 120 120 924 3,770 % 7,890 % 17,100 *
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‘URS Operating Services, Inc.
START 3, EPA Regicn 8
Conlzact No, EP-W-05-050

Surface Wlater Dissolved Metals Analytical Summary
Concentrations in’micrograms per liter (ugfl,) parts per billion (pph)

TABLE 6, cont.

Upper Animas Mining Districl - ARR
Ravision: 0

Dat: 08/2011

Pape 59 0f 72

Anlyiss (1L . - : :
- Aluminum 750 87 4,230 23,500 % 7,030 7,240 9,160 5130 5510 %
Antimony - - 250 5U 250U 250U . 2500 250U 250U
Argenic 340 150 250 U 250U 250U 250U 250U 2500
Barium - - 3ns 50U 250U 250U 250U 250U 250U
Beryllium - - 1,05 634 % 3,57 % 2.8 3.61 % 2.28 1.52
Cadmium 20 0.25 4.69 63.7 % 291 % 28.7 % 303 % 16.1 % 13.7
Calcium - - 162,000 348,000 230,000 238,000 258,000 202,000 182,000
Chromium - - 2,567 5U 2500 | 250U 250U 250U 2500
Cobalt - - 20,6 B3l 49.2 466 594 3.0 30.4
Copper 13 5.0 291 4230 % 909 % 384 % 796 398 366
Tron - 1,000 3,230 52,900 * 31,400 * 30,000 * 32,500 % 16,200 % 15,900 %
Lead 65 25 9.44 593 14.6 19.3 448 % 25,0 279
Magnesium - - 9,690 24,800 15,600 16,100 18,200 13,100 12,600
Manganese - - 1,940 23,700 % 14,800 % 14,300 ¥ 18,500 % 10,100 % 9,150 %
Molybdenum - - 3.63 Hol 0.500U 0.500U 0.500 U 0.500 U 0.500U
Nickel 470 52 13.6 193 328 % 208 248 14.7 12.6
Potassium - - 747 ¥ 1,430 899 ) 9261 9871 933] 1,070
Selenium - 50 25V U 2500 250U 250U 250U 250U
Silver g0 - 0.843 J g os00U ¢ 0.500U 0.500U 0.500 U 05000
Sodium - - 3,470 5,140 4,820 5,100 5,630 4,480 4,370
Thallium - - 15.4 s5U 250U 250U 250U 2.50 U 250U
Vanadium 260 - 50U v 500U 500U 500U 500U © 500U
Zing 120 120 924 16,200 % 9,350 * 9,230 % 10,700 * 5,510 % 5,130 %
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URS Cpérating Services, Inic.
START 3, EPA Region 8
Conlracl No. EP-WY-05-050

Upper Animas Mining District — ARR
Revision: 0

Date: 872011

Page G0 of 72

TABLE 6, cont.
Surface Water Dissolved Metals Analytical Summary
Concentrations in micrograms per liter {ug/L) pacts per billion (pph)

Aluminum 4,280 5,440 8,830 8,900 8,450 8,340 8,150
Antimony - - 250 250U 2500 350U 2500 2500 250U
Arsenic 340 C 150 50U 250U 4637 500] 351) 2500 2500
Barjum - - 30.8 2500 - 250U 2500 2B0U0 2500 250U
Beryllium - - 1.05 1.75 1.50 1.27 1.44 1.52 132
Cadmium 2,0 0.25 4.69 127 2.70 2.51 8§9% 8.60 9.09
Calcium - - 162,000 ].78‘,000 169,000 171,000 170,000 170,000 167,000
Chromium - - 2567 2500 250U 250U 250U 2500 2500
Cobalt - - 20.6 ic4 28.7 29.8 294 282 289
Copper 13 e0 291 335 233 239 225 212 212
Tron - 1,000 3,230 15,000 * 23,900 % 24,100 % A% 800 & 20,000 * 18,200 *
Lead 65 25 9.44 26.8 253 . 254 24.7 24.8 26.0
Magnesium - - 9,690 12,200 11,700 11,800 11,400 11,300 11,200
Manganese - - 1,940 8,750 % 6,240 7 6,180 7F 5,860 % 5,780 5,750
Molybdenum - - 3.63 05000 0.300U 05000 0.500U os500U 05000
Nickel 470 52 13.6 122 152 153 14.4 13.2 14.9
Potassium - . 473 100 1,700 1,720 1,680 1,660 1,650
Selenium - 30 250 2500 23500 250U 2500 2500 Z50U0
Silver 180 - 0.343 J 05000 0.500 U 0500 U 0.500U 0.500 U 05000
Sodium - - e ‘34_,470 4,280 3,810 3,870 3,950 4,030 4,030
Thallivm - - N 15.4 250U 23500 250U 250U 2500 250U
Vanadium 260 - 50U 500U 5.000 5.00U 50U 500U s.00U
Zine 120 120 914 4,850 ¥ 3,560 & 3,510 % 3,320 % 3,230 & 3,2{0 %

‘TDD No. 1003-13
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URS Opemting Services, Inc.

H Upper Animas Mining District - ARR
START 3, EPA Region 8 : . Revision: 0
Conlragt No. EP=W-05-050 : Dale; 02/201)

Page6lol72
; TABLE 6, cont,
Surface Water Dissolved Metals Analytical Summary
Concentrations in micrograms per liter (ng/L) parts per billion (ppb)

i
Aluminum 4,280 7,870 8,090 8,320 7,580 7,800 7,860
Antimony - - 15U 250U 25U 250U 2500 250U 2500
Argenic 340 150 50U 230U 250U 250U 250U 250U ) 2500
Barium - - 30,8 250U 2500 250U 250U 250U 2500
Beryllium - - 1,05 136 1.58 0.925) 0.986J 09107J 114
Cadmium 2.0 025 4.69 814 37 147 7.38 587 6.57
Caloium - - 162,000 175,000 171,000 165,000 172,000 171,000 177,000
Chromium - - 1356] 25U 250U 2,500 250U 2500 2500
Cobalt - : - 20.6 25.6 26.7 273 247 235 23
Copper 13 .0 291 91 . 184 184 175 146 147
Tron - 1,000 3,230 17,100 % 17,200 % 17,600 * 14,800 * 12,200 % 12,000
Lead 65 2.5 9.44 24:1 i 24.5 257 22.4 18.9 174
Magnesium - - 9,690 11,600 11,300 11,300 10,500 10,600 10,900
Manganese - - 1,940 5,900 % 5,710 5610 5,280 4,350 : 4,580
Molybdenim - - 3.63 05000 05000 05000 03577 0800 05000
Nickel 470 32 13.6 122 129 12.7 11.5 117 11.0
Potagsium - - 7477 1,650 ¢ 1,680 1,680 1,580 1,780 1,840
Selenium - 5.0 25U 2500 250U 150U 2500 2500 ' 2500
Silver 180 - 0843 0.500 U 0500 0500 U 0.500U 0.8917T 6,500 U
Sodium : - - 3,470 4,280 4,150 4,090 4,310 4,460 " 4,550
Thallium - - 154 2500 . 2500 2711 4.027 6.35 250U
Vanadium 260 - 50U s00U 5.00U s00U 5.00U 5000 500U
Zine 120 120 924 60 % 3,090 % 3,000 * 2,800 * 2,260 2,340

TCT Mo, 1008-13
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'URS Operating Services, Ic. Upper Animas Mining District ~ ARR
START 3, EPA Region & H Revision: 0
Contragt No, EP-W-05-050 . . Date: 08/2011

Fage 62 0f 72

: TABLE 6, cont.
Surface Wzé:ter Dissolved Metals Analytical Summary
- Concentrations in micrograms per liter (ug/L) parts per billion (pph)

Aluminum 750 87 4,280 7,810 1,330 275 1,300
Antimeny - . - 250 250U 250U 250U 250U
Arsenic 340 150 250U 2500 2504 250U ) 2500
Barium - . 30.8 250U 250U 250U 25.0U
Beryllium - - 1.05 08267 117 osu 05U
Cadmium 2.0 0.25 4.69 6.55 6.19 1.7 0.653J
Calcium - - 162,000 175,000 169,000 16,900 87,500
* Chromiom . - - 2.567 254U 250U 230U 2.50U
Cobalt - - 0.6 237 204 634 3.34
Copper 13 9.0 191 148 121 13.9 250U
Tron - i,000 323 1£,500 * 10,800 # 2,630 8,140
Lead 65 23 9.44 7.8 17.8 05U 8.74
Magnesivm - - 9,650 10,900 10,400 5,720 7,330
Manganese - - 1,940 4,650 4760 2,560 1,270 796
Molybdenum - - 3.63 1.047] 03001 0.677] 0.300U0 0.500U
Nickel 470 52 126 10.6 8.46 296]) 250U 2,500
Potassium - - 747 1,750 1,700 1,010 8567 1,620
Selenium - 5.0 50 2.50 250U 250U 250U 250
Silver 180 - 0.8437 0.953 F o5y 050017 0.500U o500U
Sodium - - 3,470 4,540 4,450 3,150 3,570 5,580
Thallium - - 15.4 5.6§ 250U 250U 2500 250U
Vanadium 260 - 50U 500U 500U 5.00U 5000 500U
Zinc 120 120 914 2,370 2,410 1,030 558 94.6
1 Tt fated ical value is i d quantity because quality contro! criteria were not met. Presence of the analyle is rcliabl:c_. Sources: EPA 2008 (CLP limits); EPA 2004 (SCDM); EPA 2008 (Low Conceniration Detection Limilsy
u The analyte was not delected nbove Lhe CRQL. ;
gl micrograms pet liter .
BOLD  Hackgrourd value
i Elevated C i jon is > 3X d, bt not > than a benclhmatk)
* Elevated C i jonis>3X d and > than a beachmark

TDD No. 100813
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"URS Opeiting Scevices, Tc,
START 3, EPA Region 8
Conlrct No. EP-W-05-050

Upper Animas Mining Dislrict — ARR
Revision: 0

Date: 0842011

Page 63 of 72

TABLE 7 :
Highest Background Analyte Value for Total Metals Selected from five Sediment Background Locations

mg/kg (ppm)

Alvminum - 15,700 8,570 8,370 10,900 15,700 10,400
Antimony 1407 13U 134l 13Uy 12U 1407
Arsenic (81.6) 59171(10.3) 11.6 1(20.2) 17.3 J(30.1) 3151+ 46.9 1 (81.5)
Barium {1253) 08T (430.9 788 102 %42 3+ 314 J(1253)
Beryllium 1.4 J+ 1J+ 0.66 J+ 0630 1.4 J+ 096 J+
Cadmium (14.7) 587(82) 0.64 UJ 063U 10.4 1 (14.7) 068U
Calcium 2,560 2,560 1,230 1,890 1,990 1,350
Chromium 8 635 6.21(8.0) 8 8 7.8
Cobalt 205 10.91(13.6) 6.5 10.4 28,5 148 J(18.5)
Copper 1,240 J+ . 1191 (145.2) 65J(75.3) 73.1 1,240 J+ 77.1T(94.1)
Iron ' 71,200 20,800 34,800 37,100 71,200 37,000
Lead @131 612 145 532 J (766) 1,480 7 (2131} 342
Magnesium 11,500 5,610 1,460 5,380 11,500 3,850
Manganese 6,750 6,750 839 I (1040) 675 6,600 1,560
Nickel 15.8 8.27(11.1) 4.2 1{5.67) 7.1 11.7J (15.8) 75T(10.1)
Potassium 1,310 J+ 745 J+ 902 J+ 1,000 J+ 642 J+ 1,310 J+
Selenium (2.6) 0.099 ] (9.24) 3201 3iul 3u L.1J(2.6)
Silver (2.09) 15+ 0.64 UJ 1.3 1+ 1.2 J(2.09) L5+
Sedium 9.3 J+ 641U 640U 993 J+ 600 UJ 684U
Thallium (0.82) 0.64U 064 UJ 0351+ 0.44 J- (0.82) 0.75 i+
Vanadium 52.2 30.6 522 49 40.9 48.6
Zine {2,250) 1,470 J (2,205) 145 J-{217.5) 7331(110.7) 1,500 J (2,250) 144 J(2186)

I The faled ienl value ix an esti d quantity beeause quatity control criteria were not mgt. Pesence of fhe analyte is re]iahle.,g

I= The ialed ical valuc is an esi: d quantity but the result may be biased low, H

I+ The jaled ical value is an esti d quantity, but (he result may be biased high

u The analyte was not deleeted above the CRQL,

w The reperted guandiiation limit is estimated becauss Quality Ceulro] criteria were not met. Element may not be present the sample.

mgky  milligmmskilogrmm
BOLD  Background valuc
XX Cormected Value as per EPA 540-F-24-028 “Using Qualified Data to Document an Observed Release and Observed Conlsmination”.

TDD No. 1008-13
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URS Operating Services, Inc.
START 3, EPA Region 8
Contract No. EP-W-05-050

Sedi

. TABLE %'

ment Sample Results—T

mg/kg (ppm)

otal Mctals

Upper Animas Mining District - ARR
Revision: 0

Datc: 08/2G11

Page 64 of 72

Aluminum 15,700 6,860 7,030 9,570 ; 7,630 13,400 13,700
Antimony 14 UJ 21uJ L4 U 1.3) 281(14) suI 1.7UJ
Arsenic (31.5) 453 J(26.0) 341 1(019.6) 2031 (117) 502)(28.9) 17.7) 33371{18.1)
Barium (1253) 559 J (140) 2107 (52.6) 973 . 146 24807 2.7
Beryllium 1.4 J+ itur 072U 0.65U. 0951 25U 1.1 J+(0.86)
Cadmium (14.7) Tl 072U [VIC I 29 25U 1.3 1(0.92)
Calcium 2,560 1,100 1,010 1,530 . 1,420 24900 1,660
Chromium 8 6.6 6.4 7 8.4 5U 767 (5.9}
Cobalt 0.5 ERREPRY 4371{34) 118 ; 3.9 25U 16.5
Copper 1,240 J+ 48.71(39.9) 531 (43.4) 86.5 79 28.1 209 7{171)
Iron 71,200 78,100 68,800 57,600: 114,000 238,000 & 37,300
Lead (2131) 459 322 726 I (504) 5,720 7 (3972) 217 711
Magnesium 11,500 3,030 4,080 6,070 3,810 913 8,730
Manganese 6,750 333 506 1,530 1,340 336 4,130 73,331)
Nickel 135.8 34742.5) 47¥ 44 38 1.3 8I(5.9)
Potassium 31D J+ 1,700 J+ (97.2) 839 J+(30.8) 751 J+ (42.9) 1,560 J+(89.2) 231 I+ 825U
Selenium (2.6) 1.6 7 (0.67) 0.81 J(0.34) 33U 48UJ 124U 4.1u7
Silver (2.09) 4.5 J+(2.6) 25T+(14)  [iaiRsTE 1.7 F+(0.97): 121 J+ (6.95) % 25U 2.17(12)
Sodium 99.3 J+ 1,040U0 723U 62.3 J+ (2.45) 118 M (4.64) 445+ 825U
Thallium (0.82) 1u 072U 0.39 J+(0.21) 0.6 1+(032) 25Ur 0831
Vanadium 52.2 49.7 4438 473 417 418 64.1
Zine {2,250) 205 T (137} 199 J(133) 2617 ([7;1) 815 ] (543) 26971 289 J-

) The associated numerical value is an estimated quantity because quality contrd criteria were not mel. Prosonco of 1he analyle is reliable;

J- iated ical value is an esli d quantity but the scsult may be binzed low, H

I+ The associated numerical value is an estimated quantiry, bt the result may be bizsed high,

u The analyte was not detected ahove (e CRQL.

u ‘The reported quanrittion limit is estimated because Quality Control criteria were not met, Element may not be present the sample.

wgkg  milligemykilogmm

BOLD  Background value

Xy Corrected Value as per EPA $40-F-94-028 “Using Qualificd Data to Dogument an Obsened Releass and Obsenved Contamization”.
i iy R

C ion elevatedl 3X L
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URS Operaling Seavices, Inc.
START 3, EPA Region 8
Ceniract No. EP-W-05-050

TABLE 8, cant.

Sediment Sample Results-T'

mg/kg (ppm)

tal Metals

Upper Anrimas Miring Disttict — ARR
Revision: &

Dalc: 0872011

Page G5 oI 72

Aluminum 15,700 4,940 $,330 2,020 4,520 3,850 8,140
Antimony | 1407 27UJ 130J 28U - 28U 3w 321
Afsenic . (81.6) 15.2J(8.7) 26.2 J(15.1} 36.7I1(21.1 20.5J(11.8) 24.5.J(14.1) 57.55(33.0)
Barium (1253) 716 518 30.7 61.9 36.1 200
Beryllium 1.4 J+ 141 0.64 UJ 1401 14UJ 15Uz 1L6uJ
Cadmium (14,7) 1.4UJ 054 UJ 0.11 L4UJ 1303 10U
Calcium 2,560 1,3700 1,710 13800 14100 $,500U 1,540
Chromium 8 6.4 J(5.0) 9.11(2.1) 5,13(40) 437033 61747 11.91(5.2)
Cobalt 20.5 6.8 43 28U 6 3U 237
Copper 1,240 J+ 124 1(10%.6) 428 1(35.1) 11317 (92.6) 84 ] (68.9) 147 J(120.3) 250 1 (205)
Iron 71,200 159,000 18,200 - 397,000 'ﬁ‘ 203,000 218,000 7 65,400
Lead (2131) . 341 264 136 362 773 1,460
Magnesium 11,500 1,370U 8,680 1,330 U 1410U 1,500 2,260
Manganese 6,750 2,0101(1,621) 624 J (503) 156 J(126): 1,980 J{1537) 489 1 (3%4) 2,360 1 (1,503)
Nickel 15.8 2.2J(L.6) 4511(3.0) L4ur’ 1.6J{1.2) 271(1.5) 1231{5.1)
Potassium 1,310 J+ 1,370U 633U 1,380U 1,410 U 1,500U 1,580 U
Selenium (2.6) 6.9 UF 3zuUl 69 UJ 7107 750] 79U)
Silver (2.09) 43(23) 0.8871{0.51) 1403 2371(1.32) 8549 16Uy
Sodium 993 J+ £370U 638U 1,380U 1L410U 1,5000 1,580
Thallium (0.82) 14 UJ G.64 UY L4Uy3 - 14071 150) RN
Vanadium 522 . 273 29.1 278 297 34 62
Zine (2,250) Co242)- 145 J- 44.1 J- 240 3- 465 J- - 378 J-

] The ialed scal valoe is an  quiantily because quality conlwol etiseria Were hot met. Presence of e analyte is weliable]

1- The iated scal value s an d suantity but the result may be binsed low. H

I+ The associated nmaerical value s an estimated quantity, but the result may be biased high.

U Tl zoalyle was not deteeled above the CRQL.

w The reporied quantilalion Bmil Is eslimated because Quality Condrol crileria were not met. Element may not be present the sample.

ngfkg mifligamskiloprim

BOLD  Background value

XX Comected Value as per EPA 540-F-24-028 “Ustag Cruslified Datu to Docuracnt ar Obscerved Release and Observed Contamination™.

k- ke ion elevaled 3X backy d

TDD No. 1008-13
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URS Openting Services, Inc.

START 3, EPA Region 8
Contzact No. EP-W-03-050

SediZ:

mg/kg (ppm)

TABLE 8, cont.
ment Sample Results — Total Metals

Upper Animas Mining District - ARR
Revision: 0

Date: 08/2011

Page 66 of 72

Aluminum 15,700 8,100 13,100 12,200 13,600 3,020
Antimony 1.4UT 1.3Ur 1307 1405 130 1.71(0.5)
Arsenic (81.6) 17.71(10.2) 28.11(16.1) 36.87(21.1) 258 I+ (14.8) 456 I+ (26.2)
Barium (1253) 121 90.8 147 74.3 M (18.6) 264 J+ (66.2)
Beryllium * 14+ 063U 0.73 J+(0.57) 14T7+(1.1) £33 T1+(1.02) 1.3 J+(1.02)
Cadmium (14.7) 0.63 U 2 74 ¢ 6J({4.3) 6J(43)
Caleium 2,560 1,740 2,020 1,110 1,310 718U
Chromium B 6.9 9 9.6 7.1 62
Cobalt 20,5 132 11.2 - 129 123 153
Copper 1,240 J+ 63.6 193 546 516 J+ (423) 424 J+(348)
Iran 71,200 38,100 35,000 31,900 37,200 5,150
Lead (2131) 3797 (263) 5431(377) TI9F (541) 481 1 {334} 2,030 J{1409)
Magnesium 11,500 5830 8,570 3,340 . 7,200 1,090
Manganese 6,750 1,420 3,650 5,130 4,710 7,960
Nickel I5.8 6.3 52 6.9 10317 17157}
Petassium 1,310 J+ 440 J+(25.1) 501 I+ (28.6) 548 J+(37.0) 664 UJ 78y
Seleniwm 2.6) i 33 UF 35U0I ¢ 33u jeU
Silver (2.09) 1.3 J+(0.75) 1.7 J+0.97) 234+ (lsl) 21{1.15) 1187
Sodium 99,3 J+ 30.81+(1.2) 21.9 J+ (0.86) 29.5 +(1.16} 664 UJ TIsur
Thallium (0.82) 0.3 J+(0.16) 0.4 J+(0.22) 0.4J+(0.22) 041 J-(0.22) To0T7
Vanadium 52.2 463 322 332 325 278
Zine (2,250) 184§ (123) 332 F(221) ; 1,990 1(1327) 651 J (434) 614 J (409)

I The | ical valuc is an | quantity because qualily controf criterin were not mel. Presence of the analyle is reliable.

J- The d ical value is an d quanlily but the result may be biased low.

I+ The d ical valuc is an d quantity, bl the resnlt ray Be biased high.

o ‘The analyte wars not detected above the CRQL.

uI ‘The rporicd quantitation limit is estimated becouse Quality Control griteria were 1ol mel. Elcmant may not be present Ihe sample.

nghkg  milligamekilogaam

BAOLD  Backpround value

XX) Conecled Valuc as per EPA 540-F-04-028 “Using Qualified Dala to Decument an Obscrved Relcase and Observed Coalamination”,
A Concenlration elevated 3X background

TODD No. 1008-13
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‘URS Openlting Services, Inc
START 3, EPA Region 8
Contract No. EP-W=05-050 -

TABLE 8, cont.
Sediment Sample Resulis — Total Metals

- mg/kg (ppm)

Upper Animas Mining District - ARR

Revision: )
Date: 08/2011
Page 670072

Aluminom 15,700 12,300 8,000 ° 11,600 5,900 7,040 4,890
Antimeny 1403 L6 UF 13UF § L7UI 16U 1aus L60J
Arsenic (81.6) 273 I(15.T) 142§ (82) 133J1(1.6) 417 J{24.0) 35.37(203) 57 1(32.8)
Barium {1253) 2611(654)  iinilggalyd 7937F (19.5:'} 123 J{(30.8) 424 J{108) 342 1(85.7) 3171(79.4)
Beryllium 1.4 J+ 0.89 I+ (0.69) 675 1+ (O.Sig] 087U 078U 0680 082U
Cadmium 4.7 2114 097] (0.69:} 0.8707 083 7{0.59) 1.43(1.0) 082U
Calcium 2,560 2,010 2,050 i 1,810 934 1,040 822U
Chromiuny 3 5.6 6.9 4.7 512 5.7 4.8
Cobalt 20.5 123 1(9.8) [} I(B.B)? 5.4 (4.3} 3.87{3.0) 48J(3.8) 3.6(2.9)
Copper 1,240 J+ 167 J (137} 20071 !65 91.4 J{(74.9) 42,71(35) 98.61(30.8) 41.8(34.3)
iren 71,200 58,100 26,000 44,300 71,700 62,200 88,900
Lead (2131) 134 187 | 366 394 306 541
Magnesium 11,500 4,270 3730 6,09¢ 2,440 3,760 2,180
Manganese 6,750 2,710 . 1,160 ° 1,440 421 580 436
Nickel 15.8 527(3.9) 5.97(4.4) 39129 31125 347J(2.5) 3.2124)
Potassivm 1310.J+ 1,260 J+(72) 674U 865U 1,300 M (14) 1,080 I+ (61) 1,200 T+ (6%)
Selenium (2.6) 0.521(0.22) 0457 {0.19:) 0.51 1(0.21} 1.5 J{0.64) 17(0.42) 1.47{0.6)
Silver (2.09) 2.8 1+ (L6) 0.67U 123407 24J+(14) 1,41+ (0.8) 2.13+(1.2)
Sedium 99,3 J+ 814U 67417 . 865U 781U 676 U 822U
Thallium (0.82) 081U 0.67U 0870 0730 0.68 U 082U
Vanadium 522 4i.1 : 36.1 258 40.7 42,3 48.6
Zing (2,250) 447 T {298) 00.}'(2250} 289 J(lﬁf;) 241 J(161) 197 J(131) 360 J (240} 153 J{10z2)

J The fated ical value is an d quantity because qualily controf criteria werc zot met. Presence of the analyle is reliab.iis.

J- The fated value is zn qunnlily but the result may be biased low.

J+ The jated ical valus is an d quanliry, but the result may be biased high.

u The analyte was not delected above the CRQL.

us The weported quantitation limit is estimated becanse Quality Control eritea were not mzl. Eleient may not be present Lhe sample.

mgkg  milligramskilogram
BOLD  Backgreund valug

oX) Coreeled Walue as per EPA $40-F-04-028 “Using Qualificd Dat to Decoment an Observed Release and Observed Conlamination™,

* Ci
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‘URS Ope maling Setvices, Inc, Upper Animas Mining Distticl - ARR

ETART 3, EPA Region 8 Revision: 0
Conlraci No, EP-W-05-050 Date: 08/2011
. Page 68 of 72
- TABLE 8, cant.
Scdiment Sample Results — Tatal Metals
: mg/kg (ppm)
Aluminum 15,700 5,540 8,220 5,710 5,070
Antimony 1.4TJ 14U 1.5U1 19uJ Laul 380
Arsenic (31.6) 347919.5) 3437(19.7) 3721(214) 341(19.5) 115 3 (56.1)
Barium (1253) 422 J {106) 121 T{30:.3) 258 3(65) 191 7{48) 80.6 1 (20)
Beryllium 1.4 J+ 07 074U 053U 066U 190U
Cadmium 14.7) 071 v 051 0‘9.‘3 u 2J(1.4) 19U
Caleium 2,560 735 1,040 1,040 2,020 1,500U
Chromium ] 3.8 6.6 8.4 7 6.2
Cobalt 20,5 3.1J{2.5) 5.51{4.4} 4471(3.5) 557(44) 2.1 (1.7
Copper 1,240 T+ 29.8 J((24.4) 552 J(45:.2) 59.71(48.9) 76.41(62.6) 112 F(91.8)
Tren 71,200 56,500 94,600 123,000 67,200 341,000 %
Lead (2131 . 361 334 417 361 1,760
Magnesiom 11,500 2,810 4,550 2,360 5,080 2,130
Manganese 6,750 31 831 636 804 540
Nickel 158 281711 39729 3.6.1:(2,7) 36127 23J{1.7)
Potassium 1,310 I+ 1,270 J+(73) 1,060 J+ (61] 1,410 I+ (81) 933 J+(53) 1,900 U
Selenium {2.6) 1.37(0.5) 0317 (0.34) 21709 1.1J(0.5) 0,63 J{0.26)
Silver (2.09) 1.8 J+ (i.]) 1.4 J+(0.8) 221+(13) " L4 +{0.6) 411+(1.7)
Sodium 233 J+ 714U MU 926U 657U 1,900 U
Thallium (0.82) ’ onu 0.74U 0.99 J+(0.53) 066U Lsu
Vanadiom 522 34.6 49.9 | 71.7 452 56.9
Zinc (2,250) 136 1{91) 186 7(126) 225 j(lSO) 478 1(319) 1771 (118)
k) The iated ical velue is an csli i quantity because quality contral crileria were net met. Presence of the analyte is reliablz,
I Tl associated numerical valug is an celimated nuantity but tie resolt may be biased low.
M+ The iated numerical veluc is an ceti { quantity, but the result may be biated high
u The snalyle was not detccted sbove the CRQL.
ur The reporicd quanlilalicn Jimit is estimated because Quality Control ¢riletia were not met. Element may notl be proscat the sample.

mgkg  milligramekilogram

BOLD  Background value

[0.4] Comusted Value as per EPA 54G-F-54-028 *Usitg Qualilied Data to Dosumen! o Observed Release and Observed Contomination™
* < Tevaled 3X back, d .

TDD No. 1008-13
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URS Operating Secviees, Inc.
START 3, EPA Region B
Coniract No. EP-W-05050

TABLE 8, cont.
Sedlment Sample Results — Total Metals
i mg/kg (ppm)

Upper Animas Mining District ~ ARR

Rovision: 0
Dale: 08/2011
Page 69 ol 72

Aluminum 15,700 6,160 7,840 6,640 6,730 3,750
Antimony pERA) 16Ul 13U 16UJ 2200 27U
Arsenic (31.6) 24371(14) ITTT(2LY i 34.77(19.9) 203 J{11L.7) 35.6J(20.5)
Barjumn (1253} 226 J(56.6} 95.51{23.9): P 2501(62.h 142 85.9
Beryllium 14J+ 071 - 064U 081U Liur L4UJ
Cadmium {14.7) 073U 17.57{12.4). 2.77(19) L1us 271(:9)
Caleium 2,560 867 1,520 1,050 L1060 U 13700
Chromium 8 6.9 19 i 0.9 6.41(5.0) 81(6.2)
Cobalt 20.5 258723 937T(74) {64 I(5.1) 3.2 4.7
Copper 1,240 J+ 47.8¥(392) 159 1 (130) . 60 J (49) 80.7J(66.1) 212J(174)
Iron 71,200 57,100 - 33,000 41,600 144,000 266,000 ¥
Lead (2131) 304 847 346 B75 2,050
Magnesium 11,500 2,360 6,800 3,090 2,820 2,370
Manganese 6,750 407 1,200 {5380 659 J(331) 1,300 J (1048}
Nicke! 158 28121} 7.11(5.3) P 47]1(3.5) 29721 251019
Potassium 1,310 J+ 1,350 I+ (77) 636U :1,230 J+ (70) 1,250 1+ (71) 1,370U
Selenium (2.6) 27(0.8) 0921(0.3%) : 2 ssuy s9uJ
Silver {2.09) 18T+ (L.1) 29J+(1.7) - 1L73+(1.0) 237(L3) 5T (2.9}
Sodium 99.3 M+ 782U 636U 313U Lioo U 13700
Thallium (0.82) 0.8 J+(0.4) 054U ; 0.9 1 (0.5) 1.1y 1.4Ur
Vanadium 522 56.3 65.9 Iz 62 372
Zinc (2,250) 1317 (87) 4,910 7 (3273) {693 T{46.2) 206 J- 628 J (119)

] Tlic asmcmlnd nmm:ncal valuc is an estimated quantity because quality conlrol crileria wvere not met. Presence of the analyic is reliable.

I The ical valog is an esti 1 tity but the resnlt may be binsced low.

I+ The iated valuc is an d quantity, but the result may be biased high.

u The analylc was not detecied abave the CRQL.

u The reporied quantifation limil is eslimated because Quality Control criteria were nel met. Element may not be present the sample.

mgfkg  milligramsekilogram
BOLD  Background valog

XXy Correcled Vahue us per EPA $40-F-94-028 "Using Qualifizd Dot to Document sn Observed Release and Chserved Conbmination”.
4 Conceolration glevated 3X background

TDD No. 1002-13
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URS Operating Services, Inc.

START 3, EPA Region 8
Contract No. EP-W-05-050

TABLE 9
Relative Percent Difference (RPD)

.= 000077

Upper Animas Mining District — ARR

Revision: 0

Date: 08/2011

Page 70 of 72

Aluminum 720 572 22.9 8,370 5,550 40.5
Antimony 25U 25U NA 1307 1.5U NA
Artsenic 25U 250 NA 11.61] 11.7 I+ 09
Barium 25U 25U NA 78.8 190 + 82.7
Beryllium 05U 05U NA 0.66 I+ 0.76 U1 14.1
Cadmium 273D 241D 12.5 0.64UJ 0.76 Ul 17.1
Calcium 162,000 163,000 0.6 1,230 1,500 19.8
Chromium 25U 25U NA 6217 4.8 255
Cobalt 7711 D 736D 4.6 6.5 43 40.7
Copper 8.83D 65D 304 657 345+ 61.3
Iron 3,230 3,090 4.4 34,800 30,000 14.8
Lead 10643 1D 05U NA 145 7251 667 |
Magnesium 8,230 8,340 13 1,460 2,560 54.7
‘Manganese © 1,840 1,860 1.1 8397 " 568 © 385
|| Molybdenum . 0.535JD 05U -NA - - -

Nickel 250 250 NA 4.2 39) 7.4
Potassium 74717 7521 0.7 902 J+ 934 J+ 35
Selenium 250 25U NA 32U) 38U NA
Silver 05U 05U NA 0.64 UJ 0.76 UJ 17.1.
Sodium 3,470 3,520 1.4 640 U 761 UJ NA
Thallium 25U 250 NA 0.64 U] 0.52 207
Vanadium - s5U 5U NA 522 45.2 14.4
Zinc 647 661 2.1 145 J- 997 - 377

TDD No. 1008-13
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URS Operating Services, Inc. Upper Animas Mining District — ARR
START 3, EPA Region 8 . Revision: 0

Contract No. EP-W-05-050 ’ Date: 08/2011
Page 71 of 72

TABLE 9, cont.
Relative Percent Difference (RPD)

Aluminum 10,100 10,200 1.0 5,960 8,140 30.9
Antimony 25U 250 NA l.euJ 207 222
Arsenic 25U 25U NA 6257 86.37 320
Barium 25U 25U NA 121 168 25
Beryllium 38D 396D 4.1 08U 1U NA
Cadmium 728D 742D 1.9 14 1.2 154
Calcium 174,000 174,000 0.0 804 1J 1,030U NA
Chromium 25U 25U NA 8.5 9.8 14.2
Cobalt 226D 226D 0.0 54 6.1 122
Copper 820D 848D 34 177 251 34.6
- Tromy 4,460 4,570~ 2.4 116,000 154,000 - 281 -
Lead 756D 766D 13 5461 6561 18.3
{| Magnesium .| 13,600 | _ 13,700 0.7 .3,260.. . 4,670 . 356

Manganese 21,900 -22,000 0.5 1,130 1,400 213
Molybdenum 0.5U0 05U NA -- - --

Nickel - 136D 137D 0.7 4.5 4.8 6.5
Potassium 1,420 1,440 14 842 I+ 1,120 + 283
Selenium 250 250 NA aul 510 24.2
Sitver 05U 050 NA 51 7.5H 38.1
Sodium 5,520 5,560 0.7 653 I+ 98.1 I+ 40.1
Thallium 25U 235U NA 031+ 031 1+ 33
Vanadium 5U 5U NA 42.6 44.3 3.9
Zinc 27,600 27,700 04 444 ] 464 J 4.4

TDD No. 1008-13
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URS Operating Services, Inc. Upper Animas Mining District — ARR

START 3, EPA Region 8 Revision: 0
Contract No. EP-W-05-050 Date: 08/2011
Page 72 of 72

TABLE 9, cont.

Relative Percent Difference (RPD)

TDD No. 1008-13
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|| Alurminum 7,890 7,870 0.3 5,900 4,750 21.6
|| Antimony 25U 25U NA L6 UJ 1.6 UJ 0.0
Arsenic 25U 25U NA 41.7] 4427 5.8
Barium 250 250 NA 4241 443 4.4
Beryllium 1.14D 13D 13.1 0.78U0 0.79 U] NA
Cadmium 6.57D 645D 1.8 0.83] 6.79UJ 4.9
Calcium 177,000 175,000 1.1 934 854 8.9
Chromium 25U 25U NA 5.2 4617 12.2
Cobalt 223D 216D 3.2 38171 3.5 8.2
|| Copper 147D 135D 8.5 4277 3581 | 176
Iron 12,000 11,700 2.5 71,700 73,000 1.8
Lead 174D 19D 8.8 394 372 57
Magnesium 10,900 10,900 0.0 2,440 1,890 25.4
Manganese 4,580 4,810 49 421 344 ] 20.1
Molybdenum 05U 05U NA - - -
Nickel 11D 952D 14.4 3117 2717 13.8
Potassium 1,840 1,800 22 1,300 J+ 1,150 I+ 12.2
Selenium 250 25U NA 1571 441 90.9
Si_lver 050 05U NA 24 I+ . 22] 8.7
Sadium 4,550 4,580 0.7 781U 795U NA
Thallium 25U 250 NA 078U 0.79 UJ NA
Vanadium 5U 5U NA 40.7 37.2 9.0
Zinc 2,340 2,500 6.6 1971 179 J- 9.6
pg/L micrograms per liter
mgkg  milligrams per kilogram ‘
J Th_e associated numerical value is an estimated quantity because quality control criteria were not met. Presence of the element is
U ?ﬁ?&ﬁ:w was net detected at or above the CRDL. _
u The reported quantitation limit is estimated because Quality Control criteria were not met. Element may not be present the sample.
1 The associated numerical vahie is an estimated quantity but the result may be biased low.
J+ The associated numerical value is an estimated quantity but the result may be biased high.
D The analyte was identified in a sample at a secondary dilution factor.
NA Not applicable
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